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ABSTRACT 
The fundamental premise of research presented in this thesis is the search for conceptual 
approaches and practical measures to enhance the practice of building assessm~nt in 
fostering sustainable construction. Hence, this thesis advances the theory for the practice of 
building assessment that incorporates the principles of sustainable development. The 
research findings are communicated via a functional specification for a building sustainability 
assessment model, suitable to the South African context. 
The research focuses primarily on process-related aspects of building assessment. Important 
insights for the development of the model's specification are gained from the review of the 
practice and experience of Environmental Assessment (EA) in addressing sustainability at a 
project level. Lessons are also drawn from the Process Protocol (PP), which provides a means 
of describing the building project process in a way that is transparent and accessible to building 
stakeholders. The most relevant insights sourced from these two fields of expertise are 
grouped into three key themes. T.~Jnclude. Jn_teg(c}tion (i.e. integration of sustainability ~ .. ___.__ _..:;::__ _____ _
principles, stakeholder values and perspectives), transparency and _?...cces~ibility_(i.e. open 
. ~ - ~ ...... - .............. ..,,_ 
participation and communication competence) and collaborative learning_(i.e. active 
ioy_ol'{_efJlent. al"!d.Jransfertof knowledge). It is proposed that these themes form key outcomes 
of building assessment and be viewed as crucial functionalities of the model. 
The model is presented as a generic method that can be customised to suit the context of its 
application. The potential use scenarios of the model, identified in this thesis, include the 
formulation of a building project proposal, a building project sustainability appraisal and a 
building performance audit. The use of process maps produced through this research 
facilitates the identification of interfaces between the model and the building process in terms 
of decision-points and associated information needs in each use scenario. The model's user 
personas are also discussed (i.e. building stakeholders) with regard to the potential benefits 
and challenges of their participation in the building assessment process. The theory for building 
assessment advanced in this thesis was validated during a workshop with South African 
academics and built environment practitioners, held at the University of Cape Town. 
The thesis concludes that building assessment methods can do more than assess the 
sustainability of a building. More importantly, they provide a means of introducing the 
principles of sustainable development into the processes that produce the built end-product. 
This suggests a need to move beyond the terminology of building assessment and instead 
talk of enhancement models that would facilitate a shift in the practice of building assessment 
from measuring to one of proactive improvement. 
.. 
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Chapter 1 
BACKGROUND TO THE RESEARCH 
1.1 INTRODUCTION TO THE RESEARCH AREA 
A widely quoted definition of sustainable development states that it "meets the needs of the 
- - ' - --- ---
present without compromising the ability of future generations to meet their-own needs" 
·~-. "' ·--- ,_T ........ -· -------~· - --~- .................. ,..,__ -·----
(WCED, 1987:43). This developmental philos·ophy·has been accepted as a leadiog.pr.emise 
- ~ ~-....--·- ~----
of many_§_ocio-economic activities undertaken byJt,e government of South Africa, and it is 
- --- ... ~-- --~ ..... --
also reflected in regulations of the construction sector. For instance, the Housing Act No. 107 
of 1997 (RSA, 1997a) and the National Housing Code (RSA: Department of Housing, 2000) 
clearly state that the delivery of housing should implement and uphold the principles of 
sustainable development. 
The need to promote sustainable development in construction arises from the concern about 
the construction sector's considerable and often detrimental impact on the natural 
..... ~. ·~~- - .,. -~------·__.....,._,_ 
environment, and its direct impact on the living st~ndards of. Sout~- fill~E_O!!}~es. 
~ ... __ .. _.__ , -- •" -
Furthermore, the acceptance of the paradigm of limits-to-growth (Meadows et al., 1972), 
where pollution, environmental degradation and depletion of natural resources are perceived 
as barriers to growth, provides an additional motivation to implement responsible 
development of the construction sector worldwide. 
As construction affects all aspects of life, it is crucial that the future development of this T -- ... ____ _
sector aims at enhari"cingthebiophysical, social and economic environments. Hence, it is 
--·- - - ... - ---,,-..-·-- -- --
necessary to incorporate social values and knowledge about .the-environmental 
consequences of construction activities into the strategic objectives and goals of building 
projects. In this way the socio-economic and biophysical factors "do not merely set external 
limits to development but can inform the very character of development" (Dower, 1998:77 4 ). 
1.1.1 Defining Sustainable Construction 
The Rio Declaration on Environment and Development (UN, 1992) defines sustainable 
development as equitablymeeting developmental and environmental needs of present and 
future generations (Principle 3 of Rio's Declaration). According to Diesendorf (2000), the needs 
of the present and future generations include a sound environment, just society and healthy 
economy. Based on these assumptions, sustainable development in construction can only be 
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achieved when social, economic and environmental aspects of construction are taken into 
C~nsider-atiGA-and~ffecl1~~ ~~-;;,els. ----·-·------
""----.... -----------···--·---·-·--------
It has been argued that the notion of sustainable development in construction is too abstract 
(Graham, 1998). Graham (ibid.) states that sustainable construction should be defined by its 
--...__ - ... "-'.... .___,,,____ --............. ----
goals and objectives. However, it is not enough to simply compile a set of social, economic and 
.......,_____.. ~----- ----- - - ~ 
environmental objectives that should be achieved in the development of the construction 
--- - ~~- .. ~ 
sector. In fact, these objectives should help define sustainable construction and, at the same 
-~ .... -·--- .. -..._....... 
time, reconcile potential conflicts between social, economic and environmental goals (George, 
2001 ). Subsequently, the objectives of sustainable construction would be translated into project 
values and drivers that will provide the means to deliver projects that are sustainable. 
Sustainable construction should be based on ethical principles, have broad goals, measurable 
objectives or indicators and a broad strategy for implementation (Diesendorf, 2000). There is 
also a need for creating a supportive environment for sustainable construction practice and 
activities. This involves the development and promotion of a sustainable construction policy, 
i.e. "a means of co-ordinating collective action for change" (ibid.:33), as well as instruments 
necessary to implement such a policy. 
Since the early 1990s building assessment methods have been perceived as useful tools for 
promoting environmental awareness in the built environment (Larsson and Cole, 2001 ). They 
have contributed considerably to the promotion of higher environmental expectations and, 
consequently, have influenced the performance of buildings (Cole, 2005). However the 
expectations regarding the role of building assessment methods and their operational 
requirements have changed with the shift in emphasis towards sustainability (ibid.). 
1.1.2 The Role of Building Assessment Methods in Promoting Sustainable Construction 
In very broad terms building assessment methods may be defined as tools for introducing 
biophysical, social and economic considerations into the decision-making processes during a 
building's life cycle. Therefore, they have the potential to integrate the premises of 
sustainability into the decision-making that embraces planning and design, ~tlqr:i_QL 
construction practice and techniques, management of the building's operation and its 
t ---= . ,,___ __ ~ ~~.-- - --
deconstruction or demolition. Due to their application, building assessment methods belong to 
~t ofmstrumeritst~ect the construction activities and practices onto a sustainable path, 
<i.e. leading to an environmentally sound, economically viable and socially justified development 
of that sector. 
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~ According to Devine-Wright et al. (2001 ), }th~plementation ~stainable development 
involves innovation and changes in the behaviour patterns, perceptions of stakeholders, 
~ures, and technologies. Building assessment methods may prove to be very important 
~-inte-grat1fi§the~s of sustainability into construction practice, as they are capable 
of addressing all of the above-mentioned issues. However, this will only be possible when 
these methods effectively influence decision-making that occurs at every level and stage of the 
building process. In order to achieve this goal, it is necessary to ensure that all stakehold.ers 
are appropriately informed about the objectives of building assessment and acquainted with its 
methodology. 
All assessment systems reflect a prevailing worldview and an associated set of values (Cole et 
al., 2000). This means that criteria that are included in the assessment systems represent the 
priorities of those involved in their design and application. However, it is not only the content of 
an assessment framework, but also other factors, such as practicality, availability of data and 
dissemination of assessment results, that also influence the effectiveness of assessment 
methods in achieving desired end-points. It is thus critical to understand how building 
assessment methods may contribute to achieving sustainable construction before analysing 
and critically appraising the currently available methods in fulfilling this role. 
1.2 RESEARCH FOCUS 
The primary focus of this research is to develop an understanding of the potential of building 
-----assessment to be a vehicle for promoting the sustainability agenda in construction, with a 
specific emphasis on the South African context. It will be argued that the im~latiQn of !h_e 
----- -r:_ sustainability agenda in t'2:_ South African construction industry will _have a ~nt ~o~~~e 
v impact QJJjt:ie~couJlliY~~e.cxmpn,i,Q_develei;>r:ner:tL,. The successful attaiomeot..QL~staina~ility in 
construction will C~Q.r1tr,ib_ute_c:;_onaj~@J:~Jy_to_tb_e_eradication of poverty, conservation and 
......_ _..._ 
rnar.iagemer;it-oL~~G9~S.Y~~~ :!_~d biodiversity, and the enhancement of the_,..inter:r:iational 
~jitivenessrand·developroent of the South African economy. 
It is necessary to determine what factors would make the construction industry develop in a 
sustainable manner prior to any discussion about potential measures of implementing the 
sustainability agenda. One of the requirements would be to maintain the industry's output at 
levels equal or greater than in the past. Therefore, one needs to identify limiting factors related 
to the natural, human and manufactured capital that can compromise the industry's present 
and future productivity. Sustainable development is also about improving the quality of the 
industry's output by creating "more value with less impacf' (WBCSD, 2000:4) and by 
implementing demand-orientated production strategies. Moreover, in order to be globally 
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competitive with other markets, sectors of the South African economy need to keep up with 
international trends. Major international foci in the construction sector currently are clean 
production, minimisation of waste and pollution and an effective management of environmental 
impacts (Kaatz et al., 2003). This validates the need for an enhanced capacity of the South 
African construction industry to constantly improve its services and adapt them in a changing 
environment. 
The establishment of appropriate policies and guidelines for the implementation of 
sustainability in construction has become a priority. Recognising that developed and 
developing countries may require a different approach to this challenge, Conseil International 
du Batiment (CIB) commissioned the development of a separate research and development 
(R&D) agenda for achieving sustainable construction in the developing world. The "Agenda 21 
for Sustainable Construction in Developing Countries" (du Plessis, 2002) represents an 
important milestone in striving for sustainability in the built environment. It sets development 
priorities and strategic objectives that align the development of construction industry with the 
philosophy of sustainable development. Having developed the agenda for sustainable 
construction, the next necessary task is to provide adequate support mechanisms for its 
implementation (Kaatz et al., 2003). 
S~.:._ early 1990s, environmental building assessment methods have been used as a 
v~ for ~mating environmen~~r,e~s~b.e,tween~all,.role_pleye_[s-ifltneoonstruction 
industry (Hill et al., 2002). By broadening the scope of building assessment to cover also the 
socio-economic aspects of construction and introducing the principles of sustainability into the 
assessment methodology, building assessment methods may become powerful agents of 
translating the sustainability agenda into practice at a project level. Th1tP!_C?_Cess of developing 
and applying building sustainability assessment methods in South Africa, and then sharing the 
experience and knowledge on a project-to-proj~is,wiff raise awareness about the 
- ,.._*""'' ·-...-~---
environmental crisis and the opportunities for sustainable future. 
1.2.1 The Relevance of Established Building Assessment Methods to the Promotion of 
Sustainable Construction in South Africa 
Developing nations often adoe!,_defini_tip~nd remedies of sustainability, ,n the _f~ of 
. ·--:----,......__ --. ' 
strategies and assessment methods, frol}l_.,Jbe-develo13ecl-wQrld (du Plessis, 2001 ). There 
-··· ~
hay~temf)ts-to-follow_ international_ tr~~~'2..~ customise u!:!iyersal buiiillng 
as.s.e.ss~nt frameworlss_to-suiLspecific South African conditions. For instance, a building 
------- . -----··· . 
assessment system established within the South African Green Buildings for Africa 
progr ·· t e Council for Sci~fific- a·nc:r industrlarResearch (CSIRfisoasea-toa~ 
~ --- ' 4 
extent on the British building assess121en_t _E~tem, namely, the Building ~,.s~arch 
-------- ·- ~--- ~-... - --- - . 
E~?Q!!shment Environmental Assessment Method (BREEAM}.(ibid.). 
----· .. .. -- ·--~---· -. -
However, it is difficult to customise a method that embodies cultural assumptions of the 
developed nations (Cooper, 1999). Cooper (ibid.) argues that sustainability cannot be 
measured simply in terms of energy and matter flows within the built environment without 
due consideration of the socio-economic, cultural and political contexts. Hence, the existing 
models are inherently ethnocentric in that they reflect the agenda of First World societies and 
are products of their social context. 
Moreover, the focus of sustainability issues in the built environment of the developed and 
developing countries differ. In the developed countries, the focus of sustainable construction 
is on green buildings, where the biophysical dimension of sustainability is emphasised. 
Hence, the protection of natural resources is an underlying theme of a green agenda that 
drives sustainable construction in the developed countries. 
The strictly biophysical focus of the majority of well-established international methods ignores 
the broader economic, social, technical and process-orientated considerations that are 
imperative any building sustainability assessment as indicated by Hill and Bowen (1997). du 
Plessis ( 1999) also postulates that the construction industry in a developing country needs to 
consider not only its environmental impacts, but also the social and economic implications of 
its activities. Moreover, the construction industry should be proactive in addressing the 
challenges of developing nations while upholding the principles of sustainable development. 
Therefore, developing countries should not unthinkingly adopt theories and methods from the 
developed countries due to the possibility of overlooking important areas of sustainability that 
are relevant to local requirements. Hill et al. (2002) point out that this is a significant 
shortcoming in the South Africa~ context. Sus~~~Q!1Q1J:>LachievedJr.t 
the construction sector if it adopts a fragmented approach to development that ignores 
,.- ----- - ~ - ----~---:--:--·-:----:--:---~ 
crucial dimensions of sustainability, or'a one::ms-a/1 approach whereby an international 
---- -assessment method is applied to different buildings in different localities (ibid.). What is 
eeded, instead,~ context-specif~ practices that draw upon experience gained in other 
contexts, but which have been developed to{eflect the multi-faceted circumstances in which 
they are applied. Therefore_,~ need to develop a comprehensive building 
~ssment system for South Africa that takes into accou])C:tl,e'7envJi:gnmeAtal,-~DOmic, 
. soc~al-and-political im_Plica!ions:ot:buildir-ig~developm~Dts t~~ughout. the 
planning, design, operafion-andaecomissioning stages of the building process. 
-------------- ~ 
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It is argued in this thesis that the established environmental building assessment methods, 
such as BREEAM (Building Research Establishment Environmental Assessment Method) 
(Baldwin et al., 1998), LEED (Leadership in Energy and Environmental Design) (USGBC, 
2002) or GBTool (Green Building Tool) (Cole and Larsson, 2002), have a limited ability to 
effectively contribute towards sustainable construction because they have been designed to 
introduce primarily the biophysical considerations into the building ·process. Hence, these 
methods have only a limited scope to accommodate sustainability in its broader sense. 
However, ~ecent attempts{oaevele>p"'sustainab1e--ouilding assessment metfioBsfiavelea to the 
L -· - .... ~-----------· 
~evelopment of methods which assess environmental, social and econo~ic di!}1eQsjons_.Qf a 
- ~-~""-· .......... - - .,.,......._.~-----·" - -
building development, namely,-·t1,1rsPeAR (Sustainable Building Appraisal Routine) {Arup, 
~-South-African-SBAT.~(Sustainable -Building-Assessm-ent-roul')1C~---:-Sotli 
methods are based on pre-set targets in assessing a distance to a desired end-point for all 
assessment criteria. SPeAR can be considered as a self-referential building assessment 
method, as it does not attempt to enable comparison between buildings on the progress made 
in addressing building sustainability issues. · 
SBAT has been developed by the Sustainable Building Group of the CSIR in South Africa to 
address the specific requirements and context of the developing world (Gibberd, 2003). 
However, its development followed the conventional approach to sustainable assessment in 
that it seeks to extend the range of factors that are considered. In contrast, research reported 
in this thesis seeks for new ways of enhancing the sustainability assessment of buildings by 
incorporating ideas and practices from other ·disciplines (i.e. Environmental Assessment (EA) 
and construction management) through a fundamental re-consideration of concepts that 
underpin existing sustainable building assessment methods. It is argued that this process of 
developing an alternative building assessment model and the resulting different approaches to 
building assessment will encourage, or even provoke, a vital debate about the significance of 
building assessment in South Africa, and in other developing countries which face similar 
problems. 
1.2.2 Building Sustainability Assessment Requirements 
· It is proposed in this thesis to change the terminology of sustainable building assessment into 
building su~tainability assessment. The former notion may indicate that a building is already 
'sustainable'. The latter notion helps to emphasise that building assessment methods should 
be concerned with fostering the sustainability of building developments (projects) -
encompassing the considerations of products and processes. Where the term sustainable 
building assessment is used in the thesis, it refers to existing methods and practice. 
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It is by defining the use and application ~-assessment method that 011e......determir:1es-
~-------- ------tht ,most appropriate structure of ~r:n~~.e.tbodGlegy. Building 
sustainab"ililya's'se~d help incorporate all dimensions of sustainability into decision-
making regarding construction practices and individual projects. It therefore has to act as a 
decision-making support system that highlights priority issues and suggests possible trade-offs 
between considered options. In order to fulfil this role effectively, sustainability assessment 
needs to increase the awareness of all stakeholders about the environmental implications of 
every building development and potential opportunities for attaining desired socio-economic 
goals. In this respect, it functions as both a cognitive and normative framework; cognitive in 
that it provides a world-view which embodies the values and ethics of sustainability, and 
normative in that it provides a control mechanism for ensuring that those values and ethics are 
expressed through the building process and embodied in its product. This is achieved by 
providing a meaningful design guideline system that improves resource-efficiency and user 
satisfaction from optimal building performance, and an assessment system for comprehensive 
examination of building impacts. 
In addition, in order to become accepted by all stakeholders, building sustainability assessment 
needs to be responsive to their needs and provide a means for demonstrating. stakeholders' 
efforts towards sustainability. Hence, any building sustainability assessment system can act as 
a marketing tool to present stakeholder efforts in fostering sustainability of a building 
development as well as to label building performance. 
Furthermore, this research raises significant questions about the mechanisms used to 
incorporate sustainability principles in building assessment. According to Lindstad et al. (2002), 
designing in a sustainable manner implies implementing a holistic approach. This is an 
important characteristic of any building sustainability assessment method, which should be 
capable of addressing all dimensions of sustainability. Hill and Bowen (1997), in providing a 
framework for sustainable construction, identify five dimensions of sustainability in the 
construction context: i.e. biophysical, social, economic, technical and process-orientated 
dimensions. 
According to Hill and Bowen (1997), social sustainability principles focus on the quality of life of 
humans; economic considerations focus on affordability and employment creation; and 
biophysical aspects underline the importance of protecting the natural environment. Technical 
principles of sustainability include building durable structures and humanising buildings. The 
process-orientated principles provide a set of over-arching principles to be applied throughout 
any construction process and include promoting interdisciplinary collaboration, involving people 
affected by the proposed activities in decision-making and utilising a systems approach (ibid.). 
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In addition to introducing sustainability principles into the assessment framework, it is 
necessary to implement the objectives of sustainable development throughout the assessment 
process. The Brundtland Report (WCED, 1987) has identified two broad objectives of 
sustainable development (Eigenraam et al., 2000). The first objective is to strive towards equity 
between generations and within generations (Dresner, 2002), while the second requires 
preserving the carrying capacity of the natural environment. 
Intergenerational equity is achieved by maintaining similar consumption prospects for future 
generations. It requires passing on an adequate quality and quantity of capital (i.e. natural, 
manufactured and human) to secure further developmental opportunities in the future. 
Intragenerational equity emanates from a moral obligation to ensure that the benefits of 
development are more equally enjoyed within the present generations, and to ascertain that 
developmental undertakings are consistent with present needs (Dresner, 2002). According to 
George (1999), public participation in decision-making is an effective means of promoting inter-
and intragenerational equity, as most people have a high degree of concern for future 
generations and should be given an opportunity to decide about the quality of life issues for 
themselves. 
The parallel objective of sustainable development is to conserve the natural capital, which 
encompasses all environmental assets and services (e.g. natural resources, energy and 
genetic information as well biogeochemical cycles and life-supporting systems) (Meadows, 
1998). One approach to achieving this objective is simply to insist that stocks of natural capital, 
including fuel, minerals, soils, flora and fauna, are not depreciated over time (Eigenraam et al., 
2000). This approach is referred to as stro'?g sustainability and stems out of concerns that 
there is an apparent lack of technological substitutes for some environmental amenities. In 
addition, strong sustainability imposes precautions regarding possible irreversible 
consequences for some types of environmental damage and uncertainty about the fragility of 
various environmental assets (ibid.). 
However, it is often argued that natural capital may be converted into other forms, for instance 
into manufactured or human capital. It would therefore be possible to maintain the living 
standards of future generations by ensuring that the total value of capital passed on to future 
generations does not decrease (George, 1999). This approach is called weak sustainability 
and allows for the stock of natural, human and manufactured capital to change over time, 
provided that the total ability to consume is maintained (Eigenraam et al., 2000). 
It becomes apparent that any further discussion about introducing sustainability into building 
assessment entails opting for one of these two approaches (i.e. strong or weak sustainability). 
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The acceptance of either a strong sustainability or weak sustainability paradigm has a direct 
influence on the assessment emphasis. Whichever paradigm is accepted, there are .certain 
essential considerations that have to be addressed. These include taking a long-term 
perspective during the decision-making process and the consideration of the sensitivity of the 
natural environment in which the human intervention takes place. 
Another crucial challenge in any sustainability assessment is the operationalisation of the 
principles of sustainable development. This means that these principles should not only be 
reflected in the content of building sustainability assessment, but also in the assessment 
activities themselves. 
1.2.3 Sourcing New Approaches for Building Assessment 
The infusion of sustainability in the field of building assessment brings about a paradigm shift, 
which leads to an increasing demand for new approaches in the design of relevant methods. 
This research explores the opportunities for adopting certain concepts and procedures used in 
Environmental Assessment (EA) (Ortolano and Shepherd, 1995) and the adoption of the 
Process Protocol (PP) (Kagioglou et al., 1998) as a description of the construction project 
process for building assessment purposes. This thesis argues that these interventions can 
significantly enhance the ability of building assessment to facilitate decision-making orientated 
towards the objectives of sustainable construction. Both EA and PP can provide useful insights 
into the problem of addressing sustainability considerations in building projects. 
1.2.3.1 Concepts and Theories from Environmental Assessment (EA) 
Ac~cording to George (2001 ), Environmental Assess~~-been fairly effective as a test for 
~-.. ~~""'··,,,_...."~-,,-··-
sustainable development. The aim of EA is to introduce an effective and systematic 
~ __ .. ~
consideration of biophysical, social and economic issues into all important decision-making 
stages (Bisset, 1996). The emergence of Integrated Impact Assessment, which is based on the 
use of a number of sustainable development principles and offers the same level of 
consideration to economic, social and environmental impacts (George, 2000), reinforces the 
commitment to infuse the premises of sustainability in the field of environmental assessment. 
I 
Building assessment methods need to play the same role in sustainable construction. Their 
major function is to facilitate the integration of sustainability premises into the decision-making 
process during project planning, design, construction, operation, and decomissioning. 
Therefore, an examination of EA methodology and experience as a means of addressing 
9 
sustainability at a project level can, as this thesis will demonstrate, inform the development of 
new building assessment theory and practice. 
One of the most difficult tasks of any building assessment system is to make provisions for a 
broad review of building developments or projects in terms of their environmental and socio-
economic impacts while maintaining the required simplicity and practicality of the assessment 
process. A scoping procedure used in EA can be adopted in building assessment to narrow the 
scope of the assessment process to the most significant issues pertaining to an individual 
building context. Scoping will be shown to·play a crucial role in attaining a desired flexibility and 
adaptability of building assessment, thus allowing for a multi-depth assessment. 
EA is also perceived as a powerful tool for collective learning through stakeholder participation 
in the assessment process. In the early years of implementing environmental assessments, the 
role of public participation was to obtain information about public concerns and educate the 
public about a proposed project (Saarikoski, 2000). Presently, EA is regarded as a system for 
producing knowledge, as it offers a forum for different stakeholders to deliberate and exchange 
their views of the goals and their knowledge on the impacts of a proposed development (ibid.). 
As the values and perspectives that people hold are shaped during a discourse in which they 
engage, EA fosters greater personal and social responsibility and has the capacity to increase 
the importance of long-term environmental considerations in decision-making (Wilkins, 2003). 
This is also a desirable role for building sustainability assessment. Therefore all opportunities 
for meaningful stakeholder participation in building assessment need to be explored. 
1.2.3.2 Alignment with the Process Protocol (PP) 
In the context of this research the main purpose of building assessment is to facilitate the 
integration of sustainability premises into decision-making during the building process, which 
comprises project delivery, facility management and decomissioning. Hence, there is need to 
establish an effective way of introducing a comprehensive and systematic consideration of 
biophysical, social and economic issues into all decision-making stages. 
However, the articulation of the building process had traditionally been hindered by a lack of 
the common set of understandings of what activities make up that process and, consequently, 
where the decision-ma~ing stages lie within the process. According to Turin (2003), building 
processes differ with regard to the changing nature of relationships between the participants 
and resulting patterns of information flows throughout the process. The Process Protocol 
provides a common set of understandings and identifies the generic activities performed in the 
building process without reflecting the interests of particular industry groups (Cooper et al., 
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1998). The Process Protocol helps to avoid a situation when a particular stakeholder group 
(e.g. architects or contractors) dominates a given stage of the building process. It also aims to 
eliminate potential barriers for broader stakeholder participation in project activities. 
Furthermore, the Process Protocol offers useful insights into the requirements of a building 
assessment method to correspond to different patterns of the building process, where 
procurement paths may vary, and where the roles and responsibilities of particular 
stakeholders may differ. These include the coordination of activities and tasks, allocation of 
responsibilities and definition of the formats of input and output, information packages. 
Adoption of the Process Protocol as the model of a building project allows incorporating a 
process view in building assessment. This has implications for the participation of stakeholders 
· in building assessment. Hence, mechanisms to facilitate stakeholder participation and learning 
in building assessment should also be explored. 
Moreover, alignment with the Process Protocol makes the information received from building 
assessment more relevant and suited to all decision-makers in the building process. It also 
helps ensure that the assessment methodology is presented in a language which is 
understandable to the construction sector. Providing an adequate quality of information in a 
· timely manner would significantly improve the decision-making process (i.e. allow for 
incorporation of sustainability considerations), driving the development of construction sector 
onto a sustainable path. Moreover, providing a common set of definitions and procedures for 
building assessment can help achieve a higher degree of consistency between assessments 
(Cooper et al., 1998). 
1.3 PROBLEM STATEMENT 
There is an established need to introduce sustainable development into construction by 
. integrating socio-economic and environmental objectives into building project values and 
processes. Most existing building assessment methods emphasise and promote green issues, 
which are the primary concern of the developed world from where these methods originated. 
Therefore, they are not as effective at communicating the values and practices of sustainable 
construction as they should. Because socio-economic development is of a higher priority in 
developing countries like South Africa, these countries have a clear need for building 
assessment systems that explicitly focus on attaining sustainability. 
Consequently, there is demand for building assessment that would support a systematic 
incorporation of sustainability considerations in the building process and involve all 
stakeholders in the building process to ensure that their values are recognised and acted upon. 
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Any building assessment method needs to be sensitive to the context in which it is applied both 
at a wider societal level as well as to the specific circumstances of individual building projects. 
Therefore, the research problem identified in this thesis states that: 
While it is acknowledged that building assessment methods can foster sustainable 
development in construction, the established methods do not effectively incorporate the 
principles and objectives of sustainable development in their frameworks and methodologies. 
Hence, there is a need to re-examine the premises of building sustainability assessment in 
order to explore its desired qualities, and to clarify the potential roles that a building 
assessment method can play in this endeavour. Moreover, the existing methods have a limited 
ability to respond to the context of their application. Yet the recognition of specific needs and 
challenges faced by the construction sector in the developing countries, such as South Africa, 
in addressing the issues of sustainability is essential. 
1.4 RESEARCH QUESTIONS 
This research addresses the following questions: 
What are the main roles of building assessment methods in promoting sustainable 
construction? 
In what way can building assessment methods be better designed to educate the 
construction industry about sustainability and communicate principles and objectives of 
sustainable development? 
What attributes would make building assessment methods relevant to the South African 
context? 
How can building assessment methods provide a platform for involving building 
stakeholders in the assessment process? 
How can the communication of assessment goals be enhanced in a way that is 
relevant to stakeholders? 
Are there lessons to be learnt from Environmental Assessment and the Process 
Protocol that will assist in making building sustainability assessment relevant to all 
stakeholders? 
Is it possible to enhance the quality of the building process through building 
assessment? 
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1.5 RESEARCH PROPOSITIONS 
The research propositions investigated in this research are listed below: 
The ability of building assessment methods to promote sustainable development in the 
construction sector can be enhanced through better integration of sustainability 
principles and objectives in their methodologies. 
Environmental Assessment and the Process Protocol can provide valid methodologies 
to engage building stakeholders in the assessment process more effectively. 
The effectiveness and relevance of the building assessment process can be improved 
by its integration with the actual building process or a building project's activities. 
1.6 RESEARCH AIM AND OBJECTIVES 
The aim of this research is to propose a specification for a building sustainability assessment 
model suitable for the South African built environment. An emphasis is placed on the functional 
aspects of building assessment rather than any technical and implementation-related 
considerations. 
The proposed model for building sustainability assessment can be distinguished from existing 
methods in the following ways: 
Sustainability principles and objectives are infused in the assessment framework as 
well as the assessment process. The model promotes equity and the preservation of 
the carrying capacity of the natural environment. 
Collective learning and capacity building is achieved through stakeholder participation. 
Assessment methodology enables the model to be goal-orientated and context-
specific. Although all participants define the assessment context, guidance is provided 
to give due consideration to relevant regional and global issues. Through the 
establishment of project values, the model should reinforce local priorities without losing 
focus on the long-term developmental goals of the construction industry. 
The scoping procedure focuses assessment efforts on the most significant issues 
identified by stakeholders. The comprehensiveness of building assessment is 
determined by the specific requirements of each assessment situation. 
Transparency of the assessment is enhanced through the use of process mapping. The 
assessment process is synchronised with building project activities to increase its 
effectiveness. 
13 
Presentation and communication of project goals and assessment results help to 
showcase the efforts of a developer and project team towards sustainable construction 
practice and building. New categorisation of assessment areas should draw attention to 
the issues of greatest concern for project stakeholders. 
The model for building sustainability assessment is capable of embracing the socio-cultural, 
economic, biophysical, technical and process-orientated dimensions of a building 
development. Its scope should encompass all stages of the building process, namely, the 
planning and design, procurement and construction, operation, refurbishment and 
decomissioning. At the same time, it is robust enough to effectively assess new and existing 
building developments of different types (e.g. residential, educational or commercial) in terms 
of their sustainability. 
The main assumption underlying any sustainability assessment method is the ability to focus 
. on the most significant issues in a particular assessment context, without compromising on the 
comprehensiveness of the method. The model allows for a thorough consideration of the 
biophysical, social, cultural, economic, political, social and process-orientated factors relevant 
to any building project being assessed while contributing to sustainability in the built 
environment. The use of a scoping procedure to narrow the scope of building assessment to 
the most significant issues helps to highlight and effectively address problems that are relevant 
in the context of the developing world. 
Further, it is crucial that the model is proactive and goal-orientated. This means that the model 
needs to identify the opportunities for improvement and optimisation of a building product and 
process while avoiding and minimising adverse impacts. As scoping is a participatory and 
consensus-based exercise involving all major stakeholders, such as clients, designers, 
architects, engineers, contractors, subcontractors, end-users, and any other interested and 
affected parties, it provides a forum for establishing a clear vision and goals for each 
assessment situation. Establishing project values and vision that represent interests and 
values shared. by all involved stakeholders and support the principles of sustainable 
development is a key function of the assessment process. This ensures stakeholder 
commitment and support during the entire building assessment process, which in turn 
determines its effectiveness. Most illilportantly, by implementing a participatory approach, the 
model promotes knowledge exchange and capacity building among all stakeholders through 
their participation in the process. 
Furthermore, the model is mapped against the Process Protocol to facilitate the presentation of 
the assessment methodology and the interfaces between the methodology and the building 
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process. This assists stakeholders in understanding where they fit into the process and what is 
required of them, and improves the communication process. 
The end point sought through this research is a building sustainability assessment model that 
not only contributes towards infusing . the sustainability agenda in the South African 
construction sector, but also enhances the demand for sustainable building. 
Hence, the main objectives for this research can be stated as below: 
Identify the role of building assessment methods in addressing and promoting 
sustainability in construction; . 
Explore useful lessons from Environmental Assessment and the Process Protocol that 
can enhance building sustainability assessment; 
Develop the functional specification for a context-specific and goal-orientate9 building 
sustainability assessment model that contributes to sustainable construction in South 
Africa; and 
Advance the effectiveness and relevance of building assessment by aligning its 
methodology with a building project cycle. 
1.7 RESEARCH METHODOLOGY 
This research seeks to investigate building assessment methods paying particular attention to 
the context in which they are applied. In this respect the research treats building assessment 
as an unfolding social process rather than a scientific or technical exercise. This perspective is 
reflected in methodology adopted in this research, which entails the following: 
Conducting a critical analysis of the literature surrounding sustainable development, 
sustainable construction and building assessment methods; 
Examining methodological approaches used in Environmental Assessment that could 
be transferred to building assessment methodology; 
Aligning building assessment with the building process and project cycle with the help 
of the Process Protocol; 
Convening a workshop with built environment practitioners to validate the logic of 
(reasoning applied in the development of the functional specification for the building 
sustainability assessment model against different application scenarios. 
The research methodology is discussed in more detail in Chapter 3. 
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1.8 THE SCOPE OF INVESTIGATION 
The research problem is addressed by proposing the functional specification for the building 
sustainability assessment model for South Africa. The research presented in this . thesis 
focuses on possible ways of improving the practice of building assessment. From this, it 
derives a functional analysis of a building assessment model that would be characterised by an 
enhanced capacity to address sustainability in construction. An assessment method based on 
such a model would not only have a more direct influence on the physical attributes of 
buildings delivered in South Africa, but would also contribute to a change of construction 
practices in support of sustainability. 
The review of literature on sustainable development and exploration of existing practice in 
addressing sustainability forms the basis for identifying potential roles and services that 
building assessment may play for sustainable construction. Most of research on building 
assessment methods that are to foster sustainability in construction is concerned with technical 
aspects, such as the content and structure of an assessment framework. Yet this research 
seeks to ask and answer more fundamental questions regarding the adequacy, applicability 
and capacity of a building assessment system to address sustainability of building 
developments. The originality of research presented in this thesis lies in addressing the 
functional and process-related issues of building assessment. 
This thesis does not present an operationalised building assessment method. Instead, by 
developing the functional specification for the proposed model for building sustainability 
assessment, it provides theoretical foundations for the design of such a method. Although 
the development of this specification is driven by theoretical enquiry, it was validated by 
external commentary during the validation workshop practitioners from the South African 
building industry. 
1.9 THESIS STRUCTURE 
· The thesis has been structured in the following way: 
Chapter 1 introduces the topic of research, which refers to the use of building assessment 
methods to foster sustainable development in the construction sector. The research problem is 
stated with supporting research questions. Subsequently, research propositions are formulated 
with the aims and objectives of the study. In addition, a brief description of the research 
methodology is provided. The chapter ends· with the delineation of the research scope and 
main assumptions. 
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Chapter 2 discusses a theoretical conceptualisation of sustainable development and 
sustainability. Sustainability is discussed in terms of different types of capital (e.g., natural 
capital, built capital or human capital). The Daly Triangle is used to distinguish between means 
and ends of development while depicting the interactions and dependencies between various 
forms of capital. This is followed by the introduction of the concepts of weak and strong 
sustainability, which provide alternative approaches towards sustainable development. 
Subsequently, different priorities of sustainable development agenda in the developed and 
developing countries are discussed. This confirms the requirement for context-sensitive 
measures to address sustainability in different regions of the world. Chapter 2 advocates the 
need to pursue sustainability in the built environment, which steadily becomes a leading driver 
of change in the construction sector. Established methods, such as BREEAM, LEED, GBTool, 
SPeAR and SBAT, are presented with regard to their strengths and weaknesses in promoting 
sustainability and their practical limitations in contributing to sustainable construction. 
Distinction is made between green and sustainable building assessments, which differ in terms 
of the assessment scope and methodological approaches. In addition, South African building 
assessment systems are critically reviewed, which leads to the conclusion that current building 
assessment practice should be enhanced fo induce a required change in the performance of 
the construction sector. The chapter concludes with an argument to search for new 
approaches and methodologies that can enrich the practice of building assessment and make 
it more effective in addressing sustainability. 
Chapter 3 outlines the methodology applied in this study to address the research aim and 
objectives. The research inquiry presented in this thesis seeks to add to the theory of practice 
(i.e. praxiology) in the field of building assessment. A conceptual model for building 
assessment, which is delineated in this thesis based on theoretical research, informs the 
development of the functional specification for the building sustainability assessment model. 
This is achieved primarily by synthesising relevant lessons from the theory and practice of 
Environmental Assessment and construction management - to previous practice in sustainable 
building assessment. The logic of reasoning applied in the development of the model's 
functional sp!3cification is subsequently validated during the workshop with South African built 
environment practitioners. 
Chapter 4 explores Environmental Assessment (EA) in terms of how the practice of EA has 
responded to the philosophy of sustainable development. It begins by making a distinction 
between Environmental Impact Assessment (EIA) and Strategic Environmental Assessment 
(SEA). Subsequently, main components and factors which influence the effectiveness of EA 
are discussed. Further sections of this chapter contemplate the adoption of sustainability 
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agenda in EA. This includes attempts to .address sustainable development at a project level 
and practical ways of dealing with sustainability issues in impact assessment. The main theme 
that surfaces is the integration of sustainability principles and criteria as well as different scales 
of assessment. Two models of integrated impact assessment are presented, namely, an E/A-
driven model and an objective-driven model. Moreover, the discussion of key areas of 
relevance to building assessment forms a significant component of this chapter. The emphasis 
is placed on the potential value of a scoping procedure for building assessment. Scoping 
focuses on problem-definition, prioritisation of significant assessment issues and on the design 
of assessment methodology. Decision-scoping is another useful procedure that can be 
sourced from EA. It provides a framework for incorporating environmental constraints and 
opportunities directly into the planning and design of projects. Furthermore, the issues of 
mutual adjustment, collaborative learning and communication competence are discussed with 
regard to stakeholder participation in the assessment process. This chapter concludes by 
pointing lessons for building sustainability assessment. 
Chapter 5 examines the field of construction management to gain an understanding of how 
· building assessment may play a more effective role in fostering sustainability of building 
developments. Key challenges in introducing sustainable development in the construction 
sector are identified. As a result, a need to apply a process view and to focus on social 
processes in construction projects is indicated. Subsequently, the chapter presents the Generic 
Design and Construction Process Protocol (Process Protocol), which provides a framework to 
help improve and optimise the design and construction processes. Main principles and 
features of the Process Protocol are discussed. These include the organisation of the building 
process that comprises 10 distinct phases with soft and hard gates. Another innovative feature 
of the Process Protocol is the use of Activity Zones. Activity Zones organise stakeholder 
participation in the building process aiming to enhance co-operation. The membership of each 
Zone is determined by specific project tasks rather than professions. In addition, the Process 
Pmtocol uses process mapping to represent the building project in terms of a sequence of 
individual process activities or gates and stakeholder primary responsibilities. The chapter also 
presents attempts made to introduce sustainability considerations into the Process Protocol. 
This is followed by the discussion of insights gained from the review of the Process Protocol 
that can enhance the practice of building assessment. Consequently, an emphasis is to be 
placed on stakeholder involvement, knowledge tra(nsfer and the use of process maps. 
Chapter 6 presents the functional specification for the building sustainability assessment 
model, which is the focal point of this thesis. The findings of Chapters 2, 4 and 5 are grouped 
into three main themes, such as integration, accessibility and transparency, and collaborative 
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learning. It is proposed that these themes form key functionalities of the model - apart from its 
main function of a building's performance assessment. In addition, three use scenarios for the 
model's application are proposed. These include the formulation of a building project proposal, 
a building project sustainability appraisal and a building performance audit. Each of these 
scenarios is discussed and presented using process mapping. Subsequently, the chapter 
discusses various users of the model. Benefits and challenges for each user group as well as 
those shared by all stakeholders are indicated. The chapter ends by outlining findings and 
comments obtained from the validation workshop with the South African built environment 
practitioners. 
Chapter 7 contains a synopsis of main conclusions that refer back to the aim, objectives and 
assumptions of this study. The conclusions endorse the research propositions stated in the 
beginning of this thesis. Relevant recommendations are also made and areas of further work 
indicated. The chapter concludes with a brief discussion of the research findings in the context 
of the research aim and objectives stated at the outset of the research. 
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Chapter 2 
LITERATURE REVIEW 
2.1 CONCEPTUALISING SUSTAINABILITY AND SUSTAINABLE DEVELOPMENT 
The complexities of current environmental problems, effects of interactions between human 
and natural systems and the causes of environmental degradation have only begun to be 
understood, and progressively identified (WCED, 1987). Consequently, questions have 
emerged surrounding the effects of development and present patterns of economic growth on 
the environment. It is commonly acknowledged that the environment may soon become a 
limiting factor for future human development, and that continuous environmental degradation 
will probably detract from potential economic growth~9; WCED, 1987). 
The emergence of the concept of sustainable development marked a fundamental paradigm 
shift from seeing environment and development as separate challenges to one where they are 
s.:,en as inexorably linked (WCED, 1987). Development cannot be sustained by a deteriorating 
environmental base, and the environment cannot be protected when economic growth ignores 
the costs of environmental degradation (ibid.). 
Defining sustainable development has proved to be problematic. Dresner (2002) argues that 
the term has been used differently by different people and in different contexts. In some cases 
it is used to emphasise development through economic growth, and in others to emphasise 
sustainability through environmental protection. Yet it is apparent that the .underlying difficulty 
. . 
lies more in defining the meaning of development (Dresner, 2002; du Plessis, 1999). It is 
questioned whether development should be about economic growth demonstrated by 
increased material consumption, or rather about non-material improvement in life experienced 
by a growing number of individuals and expressed as wellbeing, happiness or self-realisation 
(du Plessis, 1999; Meadows, 1998). 
More often development is perceived and defined as an integral, value-based cultural process 
that encompasses the natural environment, social relations, education, production, 
consumption and wellbeing (Duncan, 1994). Pearce et al. (1989:29) argue that development 
"implies change or transformation leading to improvement or progress". Development, as 
opposed to growth, is need-orientated and therefore articulates a direction of human 
endeavour based on social visions and values (Dag Hammarskjold Foundation, 2003). 
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Understanding sustainable development and all its components (or dimensions) is more 
important than trying to define it in an unambiguous manner (Dresner, 2002). Perhaps the 
concept of sustainable development should remain elusive in order to be accepted and 
debated by conservatives and liberals, if it is to drive the necessary political changes 
(O'Riordan and Voisey, 1997). Richardson (1997:43) argues that sustainable development is a 
political fudge and its vagueness allows conflicting parties, fractions and interests to "adhere to 
it without losing credibility'. It is more important to agree on the meaning of sustainable 
development and the underlying values of the concept rather than on its precise definition 
(Dresner, 2002). 
A definition first emerged in the "World Conservation Strategy'' of 1980, published by the 
International Union for Conservation of Nature and Natural Resources (IUCN). Sustainable 
development was defined there as "the integration of conservation and development to ensure 
that modifications to the planet do indeed secure the survival and well-being of all people" 
(IUCN, 1980: Section 1.2). Development was defined as "the modification of the biosphere and 
the application of human, financial, living and non-living resources to satisfy human needs and 
improve the quality of human life" (IUCN, 1980: Section 1.3). 
The World Conservation Strategy postulated combining development with conservation. 
Conservation was understood as "the management of human use of the biosphere so that it 
may yield the greatest sustainable benefit to present generations while maintaining its potential 
to meet the needs and aspirations of future generations" (IUCN, 1980: Section 1.4). Therefore, 
development was perceived as threatening unless accompanied by an effective conservation 
of resources and protection of habitats. The three major objectives of the World Conservation 
Strategy aimed at the sustainable use of species and ecosystems, maintaining essential 
ecological processes and life-support systems, and preserving genetic diversity (IUCN, 1980). 
Generally, economists agree that protecting nature and improving environmental quality can 
contribute to human development and economic growth (Pearce et al., 1989). However, the 
cost of caring for and improving the environment may compromise potential economic growth, 
which is still seen as a key to solving existing socio-political problems. 
The IUCN identified poverty, population pressure, social inequity and the terms of trade as the 
main agents of habitat destruction (IUCN, 1980). It was emphasised that a new development 
strategy should redress inequities, achieve a more dynamic and stable economic growth, and 
counter the impacts of poverty (SDCN, 1999). The World Conservation Strategy has been 
refined since 1980. The IUCN continues to emphasise the crucial link between conservation 
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and development, but also calls for the commitment to a new ethic for sustainable living (IUCN, 
1991 ). A current challenge lies in translating principles into practice. 
However, it was the report published by the World Commission on Environment and 
Development (WCED), entitled "Our Common Future" (also known as the Brundtland Report), 
which popularised the concept of sustainable development and, in doing so, provided the 
following often quoted definition (WCED, 1987:43): 
"Sustainable Development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs." 
It may be argued again that the vagueness and simplicity of this most commoniy cited 
definition is both its strength and its weakness (Dresner, 2002; Carter, 2001 ). This definition 
indicates that sustainable development is a process of change, in which the use of resources, 
direction of investment and the institutional changes are consistent with the present and future 
needs (Dresner, 2002). 
The definition of sustainable development contains two main concepts, i.e. the concept of basic 
needs and the idea of limits of the natural environment's capacity to meet present and future 
needs (WCED, 1987). The main emphasis is placed on the issue of equity between 
generations and equity within generations. 
2.1.1 Intergenerational Equity 
Intergenerational equity calls for securing developmental opportunities to future generations in 
current decision-making. It is based on strong ethical and moral obligations towards future 
generations to enable our descendents to enjoy at least the same quality of life. It is essential 
that each generation preserves the benefits of the culture and civilisation it inherited and 
passes on increasing amounts of accumulated capital (Dresner, 2002). The question is 
whether one should be concerned about the different kinds of capital (e.g. natural resources 
and environmental services, indigenous knowledge, technological advance, infrastructure or 
financial capital) that is passed on to the following generation or merely focus on its totality and 
refer to it as wealth. 
One point of view is to consider the environment in terms of the natural resources or natural 
capital that is available for wealth creation, and to compensate future generation for any loss of 
environmental amenity by providing them with alternative sources of wealth creation (Beder, 
2000) - when and if they are developed. The extreme approach to defining intergenerational 
equity according to this line of thinking is termed the opulence model (Brown Weiss, 1992). It 
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allows the present generation to consume natura·1 resources without limits in order to generate 
a maximum amount of wealth. There is no certainty about future generations and whether 
wealth accumulated today will indisputably benefit future generations as well (ibid.). This model 
ignores the possible consequences of irreversible changes to global climate and the 
functioning of life-support systems caused by unlimited economic growth. 
Another point of view is to recognise other roles of the environment than merely its economic 
potential, which cannot be substituted with man-made wealth (Beder, 2000). This perspective 
necessitates the protection and even improvement of environmental quality for the sake of 
future generations, their development and survival. It recognises that future generations may 
not be better off with wealth as opposed to a rich natural environment (ibid.). According to 
Brown Weiss (1992), an extreme version of this viewpoint is embraced by a preservationist 
model, in which present generation refrains from depleting resources and significantly altering 
the quality of natural environment. Yet how fair is it to secure future generations' benefit at the 
expense of earlier generations (ibid.)? 
Any theory of intergenerational equity should take into account not only the relationship and 
obligations of the present generation to other generations of human beings, but also their 
relationship to the natural system of which they are a part (Brown Weiss, 1992). This argument 
is based on the fact that human beings are integrally linked with other parts of the natural 
system, as they affect and are affected by whatever happens in that system. Brown Weiss 
(ibid.) identifies three principles, which form the basis of intergenerational equity: 
1. Conservation of options: This refers to the conservation of the diversity of the natural and 
cultural resource base by each generation. Future generations are entitled to enjoy 
diversity comparable, but not identical, to that enjoyed by previous generations so that their 
options and choices in solving problems and satisfying needs and values are not restricted; 
2. Conservation of quality. This requires that each generation maintains the quality of the 
. planet so that the overall environmental quality passed on is no worse than that received; 
and 
3. Conservation of access: This states that all members of a specific generation have equal 
rights of access to the legacy of past generations and have a duty to conserve this access 
for future generations. 
These principles are not prescriptive but are intended to assure a reasonably secure and 
flexible natural resource base for future generations. Brown Weiss (1992) points out that these 
principles are based on values shared by different cultural traditions and are acceptable within 
different economic and political systems. 
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The Brundtland Report emphasises that even the narrow notion of physical sustainability 
implies a concern for social equity between generations. This argument has been logically 
extended to equity within each generation (WCED, 1987). In both cases, any actions should be 
dictated by the ethical stance on what is "acceptable in terms of the distribution of well-being, 
sacrifice and risks between rich and poor, the present and the future, and humans and non-
-humans" (Dresner, 2002:121). 
2.1.2 Intragenerational Equity 
The concept of a sustainable society was first presented at an ecumenical study conference on 
"Science and Technology for Human Developmenf' convened by the World Council of 
Churches in 197 4 (Dresner, 2002). The precondition for a sustainable society is a scenario 
where the need for food at any time is significantly well below the global capacity to supply it, 
and the emission of pollutants is similarly below the capacity of ecosystems to absorb them 
· (i.e. there are no critical constraints on the global population from starvation or man-made 
global change). This can be achieved as long as the rate at which non-renewable resources 
are depleted does not exceed the rate of their substitution with renewable alternatives, or with 
resources made available through technological innovation. The conference participants 
acknowledged that equitable distribution of scarce resources and democratic participation in 
social decisions are necessary for social stability in the new social order envisioned (ibid.). 
Physical sustainability cannot be secured unless development policies take into consideration_ 
the necessary changes in access to resources and the distribution of development costs and 
benefits (Farrell and Hart, 1998; WCED, 1987). The Brundtland Report recognises that current 
problems of uneven development, poverty, and population growth may compromise the future 
survival of human beings, and they may further deepen existing social tensions. Therefore, any 
environmental and development undertaking should integrate the objectives of social 
development by investing in education and empowerment, especially of vulnerable groups, and 
institute gender equity (WCED, 1987). Hence, intragenerational equity is about the use of 
resources in ways that increase equity and social justice, and about the distribution of power 
and influence within society through effective local participation in decision-making (Vanclay 
and Bronstein, 1995; WCED, 1987). 
Poverty eradication is one of the key challenges in sustainable development agenda. Aristides 
Katoppo, a chief editor of Indonesia's Sinar Harapan, pointed out during the WCED Public 
Hearing in Jakarta in 1985 that environment or development generally cannot be separated 
from political development (WCED, 1987). According to Katoppo, poverty eradication cannot 
be achieved solely by the redistribution of wealth or income, but also requires the redistribution 
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of power. The same line of argument is adopted by Rayner and Malone (2001) who assert that 
poverty should be viewed in terms of people's ability to participate in decision-making that 
shapes their lives, in addition to the lack of basic needs. This argument emerges from their 
alternative definition of poverty, which is viewed as "a chronic, systematic exclusion of people 
from society" (ibid.: 184 ). Broad participation in local decision-making produces more pragmatic 
and negotiated outcomes compared to national decision-making and global debates, which are 
generally dominated by abstract efficiency considerations (ibid.). 
According to von Weizsacker (2000), ecological eco-efficiency cannot suffice in the attainment 
of a sustainable future without social justice. Environmental stress has often been attributed to 
the growing demand on scarce resources and pollution generated by the rising standards of 
living of the relatively affluent sectors of society. However, poverty itself pollutes the 
environment and creates environmental stress (WCED, 1987). Increasing numbers of the poor, 
especially in the developing countries, place significant pressure on the natural resource base 
(Carter, 2001 ). The cumulative effect of environmental stresses caused by poverty is so 
extensive that it is considered as a major global scourge (WCED, 1987). 
Pearce et al. (1989) maintain that environmental protection and improvement of environmental 
quality are indispensable components of intragenerational equity, especially when the 
productivity of ecosystems is essential to the livelihoods of the poor. They further argue that 
this course of action allows "an appropriate balance to be struck between the need for the poor 
to gain better livelihoods against the needs of future generations, or alternatively, the future 
needs of the present generations" (ibid.:40). It is evident that "sustainable development must 
rest on political wilf' (WCED, 1987:9). 
2.1.3 Carrying Capacity and Environmental Utilisation Space 
In 1991, IUCN published a new version of the conservation strategy entitled "Caring for the 
Earth", which proposes an alternative definition of sustainable development. It states that 
"sustainable development improves quality of human life· while living within the carrying 
capacity of supporting ecosystems" (IUCN, 1991 ). 
Carrying capacity has become a key concept in the sustainable development debate. It can be 
defined as a measure of the amount of renewable resources in the environment in units of the 
number of organisms these resources can support (Dresner, 2002). It is therefore a function of 
area and organisms. The concept of carrying capacity suggests that increasing throughput of 
matter and energy, in other words, increasing consumption of environmental sources and sinks 
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; 
for man-made pollution and waste, decreases the number of people who can enjoy it (Vanclay 
and Bronstein, 1995). 
It is difficult to estimate the carrying capacity of the Earth due to different levels of affluence 
and technology (Dresner, 2002). The most apparent means of reducing environmental impacts 
of human activities upon the environment include limiting_ population growth, limiting affluence, 
and improving technology by reduced throughput-intensive production (Vanclay and Bronstein, 
1995). Ironically, apart from advocated technological progress, the suggested measures are 
highly controversial. 
The Brundtland Report draws attention to the fact that established environmental management 
practices have primarily aimed at repairing damage, for instance reforestation, reclaiming of 
desert lands, rebuilding urban environments, restoring natural habitats and rehabilitating wild 
· lands (WCED, 1987). Yet the awareness of limited carrying capacity of the natural system 
requires shifting the focus to the ability to anticipate and prevent environmental damage (ibid.). 
An alternative approach to environmental management is to consider and estimate a level of 
activity that could be supported by ecosystems without irreversible damage (Dresner, 2002). 
This idea is embraced by the concept of environmental utilisation space. 
The concept of environmental utilisation space (or environmental space) was introduced in 
1982 by the German economist, Horst Siebert (Dresner, 2002). Siebert argued that 
environmental services, such as resource generation and pollution absorption, can be 
considered as a constraint on an economic activity. The concept of environmental space 
implies that there are limits to the amount of pressure that ecosystems can withstand Without 
irreversible damage to these systems or to their life-support functions (ibid.). 
Weterings and Opschoor (1994) advocate a search for threshold levels beyond which 
ecosystems might become irreversibly damaged, which would set operational boundaries of 
environmental space. The following areas require establishing such thresholds (ibid.): 
1. Pollution of natural systems with ·xenobiotic (unnaturally occurring) substances or 
natural substances in unnatural concentrations; 
2. Depletion of natural resources (renewable and non-renewable); and 
3. Loss of inherent attributes such as integrity or diversity, among others. \ 
Environmental space reflects the view of scarcity or limitedness that the natural environment 
entails. According to the notion of sustainable development, the environmental impacts of 
broadly defined development and lifestyle should not exceed the limits of environmental space 
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available (Dresner, 2002). This prompts vital questions about sustainable consumption 
patterns and necessary lifestyle changes (ibid.). 
2.1.4 Defining Sustainability Using Systems Thinking 
Although the terms sustainable development and sustainability are often used interchangeably, 
they have · somewhat different connotations. According to Dresner (2002), the idea of 
sustainability originally emerged out of limits-to-growth thinking. In 1972, a group of scientists 
from the Massachusetts Institute of Technology (MIT) published a report entitled "The Limits to 
Growth". Based on the results of computer modelling, the authors argued that if current trends 
of exponential growth in population and demand for non-renewable resources continued, the 
world would face severe shortages of food and non-renewable resources by the middle of the 
21 51 century (Meadows et al., 1972). The report was heavily criticised, as its main assumptions 
regarding the rate of technological progress and the availability of natural resources were seen 
as being too pessimistic (Dresner, 2002). Nevertheless, the existence of physical limits to 
growth on Earth is hardly ever questioned. 
The limits-to-growth perspective led to the understanding that sustainability is best articulated 
in terms of functioning within the limits of a system's carrying capacity. According to Holdren et 
al. (1995:3), sustainability implies a continuous process or condition "that can be maintained 
indefinitely without progressive diminution of valued qualities inside or outside the system in 
which the process operates or the condition prevails". This systems-based approach suggests 
that seemingly discrete activities (e.g. projects) are in fact a part of many interacting or 
interdependent social, ecological and economic systems, which form one complex global 
system (Sustainability Now, n.d.). 
In more general terms, sustainability refers to the ability of a society and ecological systems to 
continue functioning into the indefinite future. Sustainability can be also regarded as a 
relationship between dynamic economic systems and larger, also dynamic but slower-
changing, ecological systems that allows for an indefinite survival and development of human 
beings (Norton, 1992). This relationship requires that the effects of human activities "remain 
within bounds so as not to destroy the health and integrity of self-organising systems that 
provide the environmental context for these activities" (ibid.:25). 
r 
The knowledge of key concepts that emerge from systems thinking is crucial in establishing 
adequate management approaches and practices that can help shape a sustainable future. 
Meadows (2002) argues that the future cannot be predicted but can be envisioned and 
possibly realised. This assumption underlies the concept of sustainable development. 
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O'Riordan (2000) states that self-regeneration and self-reliance of ecology, economy and 
society are central to sustainability. Viewed from a systems perspective, sustainability is 
associated with the notions of holism, integration, quality, context, self-sufficiency, balance, 
regeneration and adaptation. 
In order to comprehend the complex dynamics and relationships within sustainability, i.e. 
between social, economic and ecological systems, it is worthwhile to study the behaviour of· 
ecosystems. One of key concepts that help describe how ecosystems respond to 
environmental change is resilience. Resilience indicates the ability of an ecosystem to maintain 
its structure and patterns of behaviour in the face of external disturbance (Pearce et al., 1989). 
Resilience is therefore a function of adaptive capacity. Stability is another crucial property of 
the ecosystem. It is a measure of an ecosystem's ability to maintain equilibrium in terms of its 
s·pecies composition, biomass, and productivity in response to normal fluctuations an9 cyclical 
changes in the supporting environment. Apart from productivity, stability, and resilience are the 
basic properties of ecological and social systems (ibid.). 
Walker et al. (2002) emphasise the importance of focusing on maintaining the system's 
capacity to cope with external disturbance to avoid undesirable changes. This requires 
maintaining or increasing the level of resilience. For example, the sustainability of an economic 
system can be examined in terms of its ability to maintain productivity when subjected to stress 
that may make it less resilient over time (Pearce et al., 1989). In this context, conservation of 
the natural resource base and the Earth's waste assimilation capacity, as well as the 
maintenance of essential ecological functions, are essential in minimising the stress imposed 
by environmental degradation on the economic system (ibid.). 
Resilience management can be applied to socio-ecological systems in order to prevent them 
from moving into undesirable configurations (Walker et al., 2002). This approach requires 
"understanding where resilience resides in the system and when and how it can be Jost or 
gained' (ibid.:14). It is assumed that socio-ecological systems contain thresholds and can 
exhibit irreversible changes, and are thus characterised by certain carrying capacities. 
Therefore, the challenge lies in understanding the biophysical and social components of 
resilience and taking them into consideration in decision-making (ibid.). 
[ 
Walker et al. (20d2) maintain that sustainability provides certain assumptions or preferences 
about which system configurations are desirable. The functional goals of sustainability, which 
may help communicate a system's desired configurations, are usually determined by social 
values (Voinov and Smith, 1994). However, social values are based on constantly changing 
perceptions and priorities (ibid.). Meppem and Gill (1998) argue that it is extremely difficult to 
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change social perceptions and priorities through deliberate efforts. Yet a participatory approach 
to sustainability planning and decision-making can significantly facilitate the evolution of 
stakeholder perceptions through the process of learning based on dialogue (ibid.). 
Perhaps the most important lesson from systems thinking is that the function of the complex 
global system is more than a sum of functions of its social, economic and environmental 
subsystems viewed from the regional or local scale (Voinov, 1998). Hence, it is necessary to 
ensure that any efforts to foster sustainability at local and regional levels are guided by, and 
linked to, a global perspective. Otherwise, the diversity of priorities and interests held in 
different locations would make it difficult to implement a common vision and develop a sense of 
mutual responsibility worldwide. Moreover, there can be a risk that any local sustainability-
related initiative might be undertaken irrespective of the cumulative effects of our actions, 
which become apparent at the global scale. 
Consequently, sustainable development requires us to 'think globally, but act locally' taking 
cognisance of the cause-effect relationships between socio-economic and ecological systems. 
2.1.5 Understanding Relationships within Sustainability • The Daly Triangle 
According to the Balaton Group, an international network of scholars and activists working on 
sustainable development, sustainable development is a social construct that ensures a "long 
term evolution of the human population and economy embedded within the ecosystems and 
biogeochemical flows of the planef' (Meadows, 1998:7). This statement evidently points to the 
dependency of future social and economic development on the carrying capacity of the natural 
environment; in other words on the availability and condition of the natural capital. 
Herman Daly, in his exploration of interactions and dependencies between different types of 
capital (e.g. natural capital, built capital and human capital), proposed to situate human 
economy within a hierarchy, which rests on the foundation of natural resources and reaches to 
the height of its ultimate purpose, i.e. human and social wellbeing. This hierarchy is commonly 
known as the Daly Triangle, which he presented in his book entitled "Toward a Steady State 
Economy'' (Daly, 1973). 
Daly argued that everything is based on ultimate means, which provide for and sustain all life 
and economic activities (see Figure 1 ). The ultimate means represent natural capital that 
embraces all energy and matter, the biochemical cycles, life-support systems, genetic 
information encoded in all species and the human being as an organism. They consist of 
stocks and flows in nature that provide sources of energy and matter for the human economy 
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and sinks for its waste. Daly emphasised that ultimate means are not created by human 
beings, but are inherited and passed on to future generations. 
Natural capital is converted through technology into intermediate means, which embrace all 
built and manufactured capital, human capital and raw material including tools, machines, 
factories, skilled labour, processed material and energy. All of these components represent 
economic inputs and define the productive capacity of economy. 
The intermediate means help achieve intermediate ends, which represent basic societal goals, 
but are not ends in themselves. Intermediate ends are outputs of economic processes and 
may include consumer goods, health, wealth, knowledge, leisure, communication or 
transportation. 
At the top of his triangle, Daly placed ultimate ends that are desired for themselves and do not 
constitute any means to achieve any other end. Daly's definition of ultimate ends remains quite 
vague due to the very intangible nature of this concept. 
Figure 1: The Daly Triangle (source: Meadows, 1998:42) 
INTERMEDIATE MEANS 
ULTIMATE MEANS 
wellbeing: 
happiness, harmony, identity, fulfillment, 
self-respect, self-realisation, community, 
transcendence, enlightenment 
human capital and social capital: 
health, wealth, leisure, mobility, 
knowledge, communication, consumer 
goods 
built capital and human capital: 
labour, tools, factories, 
processed raw materials 
natural capital: 
solar energy, 
the biosphere, 
earth materials, 
the biogeochemical cycles 
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According to Daly (1973:7-8), "our perception of the ultimate is always cloudy, but necessary 
. nonetheless, for without a perception of the ultimate it would be impossible to order 
. intermediate ends and to speak of priorities". The qualities proposed by Daly and expounded 
by others (e.g. Meadows, 1998) include happiness, harmony, identity, fulfilment, self-respect, 
self-realisation, community, transcendence and/or enlightenment. 
The Daly Triangle has been criticised for being too hierarchical, too anthropocentric, too vague 
or too static. However, it has been useful in depicting the idea that economy is borne out of 
nature and draws on nature to serve higher goals, and is not an end in itself (Meadows, 1998). 
In addition, it intuitively suggests that a primary goal of a sustainable society is to produce the 
greatest possible ends with the least possible means (ibid.). 
2.1.6 Weak and Strong Sustainability 
This extended definition of capital that encompasses also natural and human capital is used by 
economists in a debate on the sufficient conditions for sustainability, which in turr:r provides·. · 
grounds to speculate about alternative approaches to the attainment of sustainable 
development. Environmental economists define sustainability in terms of non-depleting capital. 
In this context, sustainability is attained if capital is non-declining (Dresner, 2002). If natural 
capital is counted together with man-made (manufactured) capital, then the increase in man-
made capital can compensate for depletion or degradation of natural capital (ibid.). The 
argument about whether man-made capital and natural capital should be considered together 
or separately in the economic equation is controversial. Goodland and Daly (1995) maintain 
that consumption of natural capital implies its liquidation, which logically supports 
Schumacher's (1994) argument that natural capital is becoming the limiting factor for further 
economic development. 
Economists and scientists disagree about the extent to which advancing technology enables 
man-made capital to replace natural capital, and how far the idea of non-depletion of natural 
capital should be taken. This disagreement has prompted the emergence of two alternative 
approaches to sustainability, namely weak and strong sustainability. 
Dresner (2002) lists two major departure points between the advocates of weak and strong 
r 
sustainability. The concepts of weak and strong sustainability differ with regard to whether 
profits from the use of natural capital should be invested directly in substitutes for relevant 
resources (e.g. investment in solar power technology to substitute oil reserves), or in other 
forms of capital (e.g. education). There are also differing opinions about the existence of critical 
natural capital that cannot be substituted for by technology and must be therefore preserved by 
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all means (ibid.). Hence, the key issues within the sustainability debate are about the extent to 
which different types of capital can be substitutable, and the extent to which they are 
complementary. 
Weak sustainability is achieved with non-declining total capital. It is assumed that technological 
progress will allow for almost infinite substitutability of natural capital with man-made capital 
(Dresner, 2002; Vanclay and Bronstein, 1995). However, there are presently many 
environmental assets for which there are no current substitutes, e.g. the ozone layer, the 
pollution cleaning and nutrient-trap of wetlands, and the climate regulating functions of ocean 
phytoplankton, to mention a few. There is no certainty that substitution of these assets will be 
ever possible through technological innovation. 
Pearson et al. (1989) argue that the waste-sink characteristics of natural capital compose its 
most critical resource. Similarly, Meadows et al. (1992) maintain that the sink constraints (such 
as waste assimilation, air and water pollution, greenhouse gases and ozone depletion) are 
· more stringent than limits to environmental resources. Therefore, this should be another focal 
point in any discussion about the substitutability of environmental assets. Sustainability is 
strongly rooted in the precautionary principle, which states that "when there are threats of 
serious or irreversible damage, lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental degradation" (United Nations, 1990: Article 
7). This perspective is not explicitly embodied in weak sustainability. 
Strong sustainability assumes that natural C?3pital should not decline over time. Moreover, it 
does not allow any element of natural capital to be depleted (Pearce et al., 1994; Costanza et 
al., 1991 ). However, a moderate strong sustainability accepts some depletion of natural capital 
on condition that it is compensated for in another way (Dresner, 2002). For instance, Hediger 
(1999) accepts the need for the depletion of non-renewable resources in order to enhance the 
stock of renewable resources. 
Daly and Cobb (1990) argue that the substitutability of natural capital is critically limited as 
man-made capital is not used up in the production processes as intensively as are natural 
resources. They explain that it is far easier to accumulate capital with sustainable use of 
resources to enable such use to continue in the future than to accumulate enough capital that 
( 
allows meeting basic human needs through the unsustainable use of resources (ibid.). 
Natural capital is being used unsustainably if sources are declining or sinks are increasing 
(Meadows, 1998). Efforts should be channelled into enhancing the stock of renewable 
resources and an intensified use of waste materials through recycling processes. These efforts 
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have to be accompanied with investment in technological progress and human capital, and 
improvement of institutions and social organisations (Hediger, 1999). Strong sustainability is 
achieved when the following conditions are met (Daly, 1991 ): 
1. Human scale production (throughput) is limited to that which is within the Earth's 
carrying capacity; 
2. Technological progress is efficiency-increasing rather than throughput-increasing; 
3. Harvesting rates do not exceed regeneration rates (sustainable yield) for renewable 
resources and waste emissions should not exceed the assimilative capacities of the 
receiving environment; and 
4. Non-renewable resources are consumed no faster than the rate of regeneration of 
renewable resources. 
These principles call for sustainable use of natural capital and encourage its accumulation by 
reducing the levels of current exploitation, investing in projects that relieve pressures on natural 
capital stocks by recovering renewable resource base and by increasing the end-use efficiency 
of products (Vanclay and Bronstein, 1995). Consequently, new development trends wili 
inevitably require lowering throughputs (i.e. greater degree of dematerialisation through higher 
efficiency in energy and material use and reduced output of waste and pollution), managing 
renewable resources employing a long-term perspective, and rehabilitating previously 
degraded areas. 
Beder (2000) points out that the concept of weak sustainability is not compatible with the notion 
of . intergenerational equity, as it assumes that future generations will not suffer from 
environmental losses as long as they are compensated for this loss by wealth creation. The 
precautionary principle dictates that anything iess than strong sustainability does not guarantee 
future generations the ability to maintain their welfare in a worst-case scenario (Dresner, 2002). 
Although strong sustainability is more difficult to operationalise (i.e. to translate into a practical 
action) than weak sustainability (Dresner, 2002), there is no doubt that sooner or later the 
natural environment will have to be treated as a vital stakeholder in the development process. 
However, any effort to enhance the quality of natural capital will only be successful by 
departing from the traditional way of measuring economic growth (Pearce et al., 1989) and 
I 
embedding it in a set of values, which underlie the philosophy of sustainable development. 
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2.1. 7 North versus South • Different Priori~ies in the Quest for Sustainable Development 
The economically underdeveloped countries of Asia, Africa, Oceania and Latin America are 
often considered as an entity with common characteristics such as poverty, high levels of 
population growth, and economic dependence on the advanced economies of the 
industrialised counties (Chaliand, n.d.). They are commonly referred to as developing 
countries, Third World countries, or more recently as the South. In contrast, the North or the 
First World encompasses a group of countries which are technologically advanced, highly 
urbanised and wealthy. They are often referred to as developed countries (Wikipedia, 2005). 
It is frequently argued that most of the present environmental damage, in particular the adverse 
global impacts, is the direct consequence of economic growth and development of the North. 
The developed nations emphasise the necessity to address global environmental issues that 
appear to threaten them directly (O'Riordan, 2000). These impacts include climate change 
(with its complex implications for agriculture, water supply and coastal protection), ozone 
depletion, and the loss of species and habitats. Global impacts also pose a potential threat to 
the South, but addressing them is not accepted as a priority (ibid.). The developing countries, 
which accommodate the majority of the world's poor, are more concerned with such problems 
as the common scourge of disease, inadequate sanitation, inadequate nourishment of people, 
localised pollution from cars, household and industrial waste, and domestic fuel burning 
(Dresner, 2002). Moreover, environmental management in developing countries is a 
challenging task, as the relationships between environmental problems and the resources 
available to solve them result in a widespread need to improvise and substitute in response to 
the most acute shortages of manpower and finance (Barker and Kaatz, 2001 ). 
However, there is an ongoing political debate about the type and scope of necessary actions to 
be taken by both the developed and developing countries, in order to secure a sustainable 
future. Sustainable development acts as a platform for mediation to reconcile the concern for 
environmental protection with the desire for economic development in the South and economic 
growth in the North (Dresner, 2002). 
There is no dispute between the North and the South about the fact that a healthy economy 
requires a healthy environment. Pearce (1995) argues that assimilative capacities of the 
environment, which help to deal with the problems of waste and pollution, have become 
scarce. Since they are shared globally, the North and South have a mutual interest in 
protecting these crucial environmental functions.· Therefore, sustainability seems to demand 
global agreements about the use of environmental space (Dresner, 2002). 
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The difficulty in pursuing a common sustainability agenda is that the North is more likely to be 
concerned with the carrying capacity of the environment and physical limits to economic 
growth, whereas the South emphasises the need for intragenerational equity. Carter (2001) 
maintains that putting intragenerational equity into practice might generate significant political 
tensions between the North and South. A key question is whether the North will take on 
political and financial responsibility for addressing global environmental problems (ibid.). 
Furthermore, the notion of sustainable consumption has drawn attention to the enormous 
disparities between mass consumption in affluent countries and over a billion poor people in 
the South whose basic needs are not being met at all (UNDP, 1998). 
Further, different perceptions of the value of the natural environment form a central obstacle in 
establishing a common developmental agenda for the North and South. In the developing 
countries, where the majority of people lack basic human needs and society's interests are 
judged in terms of immediate ·benefits, many .do not perceive humans as posing a threat to the 
environment, but often view the environment as posing a threat to humans (Fuggle and Rabie, 
1992). The aesthetic, scientific, educational and future needs, which are shared by affluent 
nations, are considered an unaffordable luxury (ibid.). 
Poverty is recognised as one of the major causes of habitat destruction, as the poor are often 
forced to practice environmentally destructive activities to ensure their short term survival 
(Dresner, 2002). At the same time, poverty is listed as one of the most important causes of 
vulnerability to environmental threats due to the fact the poor have lower coping capacities 
and, consequently, bear a disproportional burden of environmental impacts (UNEP, 2002). 
Thus, in fostering sustainable development in the South, priority should be given to food 
security, land stabilisation, energy availability and civil rights for minorities and women 
(O'Riordan, 2000). 
Direct poverty alleviation and improved quality of living of the poor could begin with low-tech, 
labour-intensive job creation and the provision of training programmes (Hill and Bowen, 1997). 
Vanclay and Bronstein (1995) emphasise the continuing importance of social safety nets and 
directly targeted aid. As poverty alleviation requires economic growth in order to increase the 
scope of provided services, the South argues its ethical right for adequate environmental space 
for the necessary future development (Dresner, 2002). 
Meanwhile, the North is expected to adopt the challenge to ensure an ongoing technological 
enhancement. Pearce (1995) argues for a change of current consumption patterns in the North 
towards less resource intensive products. Similarly, Vanclay and Bronstein (1995) maintain 
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that in the reality of global environmental limits, the necessary economic growth in the South 
should be balanced by decreasing throughput growth in the North. 
To conclude, attaining a sustainable future involves the overall readjustment in the levels and 
patterns of consumption in the North, decreasing throughput in production and the political will 
to address global environmental impacts, as well as the provision of basic needs to the poor in 
the South. The dialogue continues. 
2.2 PURSUING SUSTAINABILITY IN THE BUil T ENVIRONMENT - THE COMMON 
SENSE REALITY 
The increasing levels of human population have contributed to accelerated rates of resource 
' 
consumption and waste discharge. While it was easier for previous human societies to live in a 
state of balance between demand for and supply of the Earth's resources, the modern world 
faces the threatening consequences of current demand for resources exceeding the available 
supplies (van Wyk, 2004). 
As a major component of contemporary life, the built environment is partly responsible for 
reinforcing our consumptive lifestyles (van Wyk, 2004 ). Poorly designed structures of low 
quality require higher consumption of materia'ls and energy to build and operate, not to mention 
the potentially detrimental effects they may have on human health and safety. Furthermore, the 
built environment affects how people feel and perform (Talbot, 2003). Arguably, people are 
creators of the built environment, and their lifestyles are affected by the quality of the built 
environment. This means that people can influence the environment in which they live, and so 
influence how they live. 
Roodman and Lessen (1995) estimate that about 2 billion people live and work in resource-
intensive buildings, and that in the next 50 years this number may reach 8 billion. As the 
construction sector continues to use virgin materials (40% of total extractions) at rates that 
exceed their re-deposition, it contributes significantly to the problem of resource depletion 
(ibid.). Inefficient resource consumption is one of the areas within construction, which requires 
urgent intervention since it is directly linked to the increasingly acute problem of construction 
waste. According to Talbot (2003), construction waste makes up to 40% of municipal solid 
\ 
waste that is destined for local landfills. ' 
One of the solutions to this problem would be to redirect construction waste back into the 
material sourcing loop whenever it is possible and practical. Hampton (n.d.) claims that waste 
is a human-centred concept that does not occur in nature, as in nature everything is reused. In 
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this regard, the creation of the built environment would be considered unsustainable in terms of 
material displacement rather than material wastage, which further exacerbates resource 
depletion. van Wyk (2003) argues that the use of elementary materials, such as timber, sticks, 
rocks and stones represents the displacement of the material as opposed to its consumption, 
as the material is not lost in the process. Therefore, considering material consumption from a 
perspective of quality control and application of appropriate construction techniques can help 
alleviate the problem of material depletion and waste generation in construction through the 
disassembly and reuse of building products. Shifting towards the use of renewable and 
secondary materials will also make a significant positive change to current building practices 
without decreasing the quality and economic viability of construction goods and services. 
Excessive use of resources is not the only problem related to the erection of the built 
environment. Extraction of materials and their reprocessing into usable building products often 
results in landscape destruction, toxic runoff from mines and their tailings as well as air and 
water pollution (Roodman and Lessen, 1995). Construction uses up to 25% of virgin wood 
worldwide, thus, significantly contributing to deforestation and consequent biodiversity loss, 
flooding and siltation (ibid.). Adding in the fuels and power used in construction, buildings 
consume at least 40% of the world's energy, account for two fifths of acid rain, and have a 
significant share in green house emissions (ibid.). It may be concluded that the construction 
industry operates largely indifferent · to the available environmental space and the Earth's 
carrying capacity. 
Hampton (n.d.) points out that the built environment is.also a key part of the solution due to the 
enormous opportunities it provides for human development. Much of the progress achieved 
today would not have been possible without the built environment and the infrastructure we 
depend on (ibid.). van Wyk (2004) also maintains that the escape from the 'economic jaif of the 
poor is impeded by the lack of infrastructure. 
The built environment has a direct impact on living standards, and the construction industry 
has a considerable share in most national economies. Almost a half of the world's population 
(47.2 %) is now urbanised, and it is estimated that by 2050 that proportion will have reached 
two-thirds (van Wyk, 2004). Construction constitutes more than 50% of the total national capital 
investment in most countries,1 and construction can amount to as much as 10 percent of GDP. 
It is estimated that the construction industry employs about 111 million people globally, 
accounts for almost 28% of all industrial employment, and is the biggest industrial employer 
worldwide (ibid.). Moreover, construction accounts for 7% of total employment with 75% of all 
construction workers located in the developing countries. Another important characteristic is 
that small and medium sized enterprises (SMEs) constitute 97% of all construction firms 
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internationally (ibid.). As the construction industry proves to be an employment-intensive 
sector, its sustained development is desirable as a vehicle for social advancement and 
economic upliftment, especially in the developing countries. 
The above-mentioned statistics indicate significant scope of opportunity to foster socio-
economic goals of sustainable development by the construction industry and within the built 
environment. The transformation .of the built environment and the construction industry is 
inevitable, as the current typical practice of construction and operation of buildings "inflict 
grievous harm upon the environment, threatening to degrade the future habitability of the 
planef' (Roodman and Lessen, 1995:5). Due to the complex relationships between society and 
the natural environment, developments that are harmful to the natural environment also impact 
negatively on the quality of life of humans. Fortunately, there is an increasing awareness of the 
enormous direct and indirect social, economic and environmental consequences associated 
with the current practices of design, building, operating, maintaining and ultimately disposing of 
buildings and their support systems (Talbot, 2003). For instance, the wide-spread adoption of 
modern construction technologies (homogeneity) and the use of materials with no reference to 
the context, climate and culture are indicated as legitimate contributors to unsound 
construction practices (Ofori, 1998). van Wyk (2004) argues that there is an urgent need to 
develop the culture of performance measurement in the built environment and construction 
activities, so that the efficacy of innovations can be evaluated and continuous improvements 
promoted in cost, time, quality, durability, adaptability, maintenance, reuse and environmental 
performance. 
More importantly, the achievement of sustainable development necessitates changes in 
thinking, behaving, producing and consuming (Hawken, 1993). Perhaps the most significant 
challenge facing the construction industry is to acknowledge and accept the scope of actions 
required to shift its development onto a sustainable path. 
2.2.1 Sustainable Development as a Driver of Change in Construction 
The construction industry can no longer afford to ground its vision of development solely on the 
prospect of growth (du Plessis, 1999). It is in the best interest of the industry to acknowledge its 
duty of caring towards human beings and towards the environment, as the environmental and 
soclal values and problems "do not merely set external limits to development, but can inform 
the very character of development' (Dower, 1998:77 4 ). 
Many construction organisations have already acknowledged the immense opportunities that 
sustainability provides for further business development. Hampton (n.d.) quotes Sir Neville 
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Simms (the CEO of Carillion - a leading UK business and construction seNices company) 
stating that "sustainability underpins future profits". It is evident that the companies that operate 
in more environmentally and socially sensitive ways will gain the benefits of an enhanced 
brand and new opportunities for market leadership. 
The business sector is faced with the challenge of delivering legitimacy and good governance, 
as stakeholders increasingly look for evidence of good stewardship (King Committee on 
Corporate Governance, 2002). Cole (1999) argues that the construction sector will be 
increasingly scrutinised and required to develop approaches and practices that address 
immediate environmental concerns and adhere to the emerging principles of sustainable 
construction. 
Traditional approaches to determine efficiency and effectiveness of construction projects tend 
to focus on the competitive factors of cost, quality and time (Bourdeau, 1999). The construction 
industry remains largely cost-driven, focusing primarily on capital cost minimisation and 
meeting the implementation time. Quality and performance goals have been seen as 
secondary objectives, while minimisation of negative impacts of construction projects has been 
given certain attention (Pearce and Fischer, 2001 ). However, as the transformation of the 
construction industry is taking place through the infusion of principles of sustainable 
development, the traditional objectives of construction are embedded in a larger context of 
sustainability-related life cycle objectives. The latter bring to the fore the need for avoiding and 
minimising adverse environmental impacts on any resource base and ecosystems while 
promoting social equity and meeting the needs of stakeholders (see Figure 2). 
Figure 2: Infusion of Sustainability Agenda in Construction (adapted from Pearce and Fischer, 
2001 :7) 
Time 
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The alignment of the construction industry with the philosophy of sustainable development is 
not just a fashionable trend or a sophisticated marketing strategy, as it has now become a 
mainstream concern (CIRIA, n.d.). 
2.2.2 Sustainable Construction 
Birkeland (2002) argues that any technology, building or other construction product must 
function within an existing social, political and institutional context as well as within its natural 
environment. However, technology, buildings and construction products should also transform 
their contexts, as the existing social, political and institutional systems often militate against the 
quality of life, social justice and healthy, symbiotic relationships. Birkeland (ibid.) advocates a 
paradigm shift from viewing the built environment and construction sector as transforming 
nature to that of viewing them as transforming society towards sustainability by improving the 
quality of life and the relationships between all living things, communities and the natural and 
built environments. This paradigm shift underpins the sustainability agenda in construction. 
The adoption of the sustainability agenda by the construction sector has led to the introduction 
of a new term, namely, sustainable construction. If construction is defined as a process or 
mechanism of delivering human settlements and creating infrastructure that supports 
development {du Plessis, 2002), then it may be argued that the ultimate aim of implementing 
sustainable development in construction is to institute a shift in practices to those necessary to 
deliver a sustainable built environment and, ultimately, sustainable settlements. Therefore, any 
rationalisation of the concept of sustainable construction should be based on, or at least linked 
to, the definition of sustainable human settlements and the concept of sustainable society 
(Ofori, 1998). 
A key objective of sustainable human settlements, as specified in the Habitat Agenda by the 
United Nations Human Settlements Programme, is to facilitate developing "societies that will 
make efficient use of resources within the carrying capacity of ecosystems and take into 
account the precautionary principle approach ( ... ) by providing all people ( ... ) with equal 
opportunities for a healthy, safe and productive life in harmony with nature and their cultural 
heritage and spiritual and cultural values, and which ensures economic and social 
development and environmental protection" (UN-HABITAT, 1996: Section 1118, 42). This offers 
a holistic perspective within which sustainable construction can be discussed. 
Hence, the sustainability agenda for construction needs to highlight the issues of resource 
consumption within the carrying capacity of ecosystems and the application of the 
precautionary principle in environmental protection, while fostering socio-economic 
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development. Pearce and Vanegas (2002) also suggest that in making any decisions with 
respect to selecting a sustainable course of action in the construction context, it is necessary to 
consider the impacts and possible contributions of construction practices on the satisfaction of 
stakeholder needs, resource consumption within the regeneration rates and the preservation of 
the carrying capacity of natural systems affected. 
In other words, sustainable construction represents a process of restoring and maintaining 
"harmony between the natural and built environments, while creating settlements that affirm 
human dignity and encourage economic equity' (du Plessis, 2002:8). According to Graham 
(1998), the concept of sustainability in construction should be articulated in terms of principles 
and goals rather than by any empirical interp~etation. The principles of sustainable construction 
are discussed in the following paragraphs according to a classification provided by Hill and 
Bowen (1997), who group them as social, economic, biophysical, technical and process-
orientated. 
·2.2.2.1 Principles of Sustainable Construction 
The social principles of sustainable construction focus on the notion of equity and social justice 
in terms of the distribution of social benefits and costs resulting from construction activities (Hill 
and Bowen, 1997). Social sustainability is enhanced through stakeholder capacity-building that 
allows for a more meaningful participation in construction projects while contributing to the 
development of human capital. Hill and Bowen (ibid.) emphasise that no significant costs of 
building developments should be passed on to future generations. The criteria of social 
wellbeing that are also considered in sustainable construction include respect for local culture 
and tradition (van Wyk, 2004). 
The principles of economic sustainability in construction address the issues of viability and 
affordability (Hill and Bowen, 1997). They promote full cost accounting and real cost pricing for 
construction goods and services, which help reflect social and environmental costs of 
construction. Employment-intensive construction practices and the potential for job creation are 
imperative to sustainable construction. Creation of employment opportunities is especially 
important in developing countries. He~ce, a significant portion of the building project 
investment should remain and circulate in local hands, thus offering prospects for the desired 
social advancement. Sustainability also requires investing profits from the use of non-
renewable resources into the development of renewable substitutes or other forms of capital 
(ibid.). 
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The issues of resource consumption, environmental quality and pollution prevention form the 
domain of environmental sustainability in construction. The principles refer to the extraction of 
resources respecting their regeneration rates and the substitution of non-renewable resources 
with renewable resources whenever possible (Hill and Bowen, 1997). They promote a reduced 
throughput of energy and materials in construction processes and throughout a building's life 
cycle by the means of dematerialisation, resource reuse and recycling. Detailed principles of 
environmental stewardship include improving air quality, reducing the emission of global 
warming gases, protecting the ozone layer, protecting fresh water and groundwater sources, 
limiting the consumption of land, planting tress and reinstating an indigenous landscape (van 
Wyk, 2004 ). Furthermore, linked to the concern over the adverse impacts of the built 
environment and construction activities on the Earth's carrying capacity are the principles 
regarding biodiversity conservation and rehabilitation to maintain natural life-support systems 
and restore ecological processes of purification and nutrient regeneration. (Hill and Bowen, 
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1997). These principles are strongly promoted by the Environment Agency of the United 
Kingdom, which calls for location of developments in the right place and in a right way 
(Environment Agency, 2004). This approach requires considering the environmental space of a 
given area in terms of the availability of resources, especially water, and utilising appropriate 
waste management options to support new construction projects. In addition, the principles of 
sustainable construction require the delivery of non-toxic and healthy working and living 
environments and enhancing the exiting built environment and urban infrastructure in order to 
create more integrated and resource efficienthuman settlements (Hill and Bowen, 1997). 
Sustainability is also echoed in the technical aspects of construction activities. Emphasis is 
placed on high performance of facilities and high quality of construction services (Hill and 
Bowen, 1997). The construction industry needs to internalise the slogan: 'built for quality and fit 
· for purpose' to meet the needs of stakeholders more efficiently and to enhance the industry's 
competitiveness. In this way the industry can contribute to a more efficient use of resources 
while · avoiding any delivery of obsolete structures. Consequently, more attention should be 
paid to flexibility and adaptability in structural designs to meet the changing needs of building 
occupiers. Furthermore, building designers should be encouraged to provide increased user-
control over the indoor environmental conditions and avoid reliance on centralised control 
points (e.g. central air conditioning units) (ibid.). 
Process-orientated principles of sustainable construction help establish and inform best 
practice by enhancing process management and communication between construction 
professionals and other stakeholders, as they impact significantly on the final outcomes of 
construction operations and play a role in shaping the construction industry. These principles 
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call for a prior assessment of construction activities to integrate information concerning social, 
economic, biophysical and technical factors in decision-making (Hill and Bowen, 1997). They 
promote interdisciplinary and stakeholder partnerships between government, industry, 
consultants, contractors, non-governmental organisations and the general public, in other 
words, all interested and affected parties. Construction practitioners are encouraged to utilise a 
life cycle framework that considers the principles of sustainable construction during the 
planning, assessment, design, construction, operation and decommissioning stages of 
construction projects (i.e. the whole procurement and usage process). 
The process-orientated principles are also concerned with recognising interconnections 
between facilities and their surroundings, i.e. interactions between facilities and their contexts 
as well as between different components of the facilities using a systems perspective (Hill and 
Bowen, 1997). Hill and Bowen (ibid.) draw attention to the implementation of the precautionary 
principle in construction by exercising prudence in the face of uncertainty, unpredictability and 
risk. Moreover, since sustainability calls for taking a long-term view, established goals and 
targets are based on assumptions. The uncertainties associated with these goals must be 
treated with caution. In addition, the process-orientated principles of sustainable construction 
promote voluntary commitments to the continual improvement of environmental performance 
that go beyond compliance with legal requirements. 
It is evident that sustainable construction is not the practice of 'business as usuaf with more 
investment directed towards environmental management. A paradigm shift requires a proactive 
stance in terms of assessing and addressing the opportunities and constraints that the 
environment places on development (i.e. environmental space) instead of mitigating the 
impacts of development on environment (van Wyk, 2004). In this context, design becomes an 
· indispensable tool for social and environmental problem-solving and prevention (ibid.). 
Arguably, sustainable construction can be viewed as a catalyst for ongoing improvement in 
construction industry's performance and its future viability (Barker and Kaatz, 2001 ). According 
to Ofori (1998), the continuing confusion on concepts and lack of agreement on causes, effects 
and remedies of environmental and socio-economic problems associated with· construction 
results from a lack of adequate guidance for good practice. Such guidance forms the topic of 
the following section. 
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2.2.2.2 Operationalising Sustainable Construction 
In order to shift towards sustainable development, the construction industry needs to adopt 
policies and activities that target the primary dimensions of sustainability, namely, ecological 
integrity, social equity, and economic vitality (Barker and -Kaatz, 2001 ). Moreover, it is essential 
to infuse the agenda of sustainable construction at a number of levels, i.e. from sector- and 
profession-specific to project-specific policies and practices. Addressing this problem, Vanegas 
and Pearce (2000) developed a strategic approach to the implementation of sustainability in 
construction that can be successfully implemented by architectural, engineering and 
construction organisations. 
A strategic approach to the implementation of sustainability in construction requires 
establishing a global construction sustainability policy that would articulate sustainable 
development objectives for the built environment and construction industry as a whole. As 
proposed by Vanegas and Pearce (2000), the global policy would underlie any sustainability 
vision established by architectural, engineering and construction organisations, and 
consequently professional practice, as well as for individual construction developments. 
Vanegas and Pearce (ibid.) list the following five principles as main considerations in 
developing the global construction sustainability policy: 
1. Internal and external contextual compatibility; 
2. Environmental benign-ness; 
3. Long term sustainability; 
4. Enhanced life cycle product and process performance; and 
5. Planned end-of-service life. 
Ideally, these principles should govern construction decision-making and assist in defining a 
number of practice- and project-specific strategic objectives that would address elements of the 
global construction sustainability policy (Vanegas and Pearce, 2000) (see Figure 3). 
Subsequently, it is necessary to establish measurable goals to evaluate the progress towards 
the strategic objectives for the planning, design, procurement, construction and operational 
stages of construction projects. The final task involves the development of a clear execution 
plan for each goal, which would be suitable for application in projects. 
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Figure 3: Integrated Project Sustainability Framework (adapted from Vanegas and Pearce, 
2000:7) 
Global Construction Sustainability Agenda 
S t . bl P . · t Sustainable Procurement us ama e roiec Process 
Planning & Definition 
Project Characterisation for 
Sustainability 
Sustainable 
Team Building 
Sustainable 
Process Design 
Sustainable 
Construction Process 
Sustainable End-of-life 
Transition 
Sustainable Operation & 
Maintenance Practice 
The practice- and project-specific strategic objectives of sustainable construction should 
address the following stages of construction projects (Vanegas and Pearce, 2000): 
Project characterisation, which involves the systematic specification of the attributes, 
characteristics and qualities of a given project from a sustainability perspective in terms 
of the industry sector represented (e.g. real estate development, residential, civil 
infrastructure or industrial construction) and the type of a project (e.g. new construction, 
rehabilitation or retrofit). This stage determines the degree, breadth, and depth of 
sustainability efforts throughout the whole process. 
Team building to ensure that key stakeholders have a common understanding . of 
sustainability principles and concepts, and adequate training to operate as high-
performance teams. All stakeholders are effectively involved in establishing strategic 
objectives, measurable goals, and execution plans for project sustainability. 
Project planning and definition, which includes an initial need assessment and setting 
of preliminary objectives, analysis and definition of project scope, and possibly the 
development of the conceptual design. This stage also involves a preliminary planning 
and funding approval. It provides the most significant opportunities to influence project 
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sustainability at the lowest cost. Specific elements include site selection, framing of 
project needs and compatibility of project scope with contextual requirements. 
Design, which entails detailed design and development of contract documents and in 
. some cases elements of the tendering process. Project sustainability can be still greatly 
influenced before any actions begin on site. Specific elements include integration of 
building systems, passive design strategies, material selection and indoor 
environmental quality. 
Procurement, which involves sourcing of materials, construction resources and facility 
components. Project sustainability may be enhanced with sustainable sourcing of 
materials and their transport to-site. Attention is paid to reduction or elimination of 
packaging, recycling content, waste minimisation, and environmental benign-ness of 
manufacturing processes. 
Construction, which includes construction planning, execution and comm1ss1onmg. 
Sustainability objectives aim at minimising and avoiding site disturbance, recycling, 
construction health and safety and contribution to good indoor environmental quality 
through appropriate construction practices. 
Operation and maintenance, which refers to full operation and maintenance of a facility 
until its end-of-service life. Sustainability interventions, concerned mainly with effective 
planning and allocation of resources, include indoor air quality; thermal comfort; light 
quality; energy, water and resource conservation; and waste management. 
End-of-service-life, which deals with disassembly/reuse of building components, 
material recovery/recycling and site reclamation. It is crucial that all stakeholders give 
due consideration to this final stage of the facility life cycle and make provisions for 
appropriate decomissioning actions during planning and design stages. 
The first two aspects, namely, project characterisation and team building, are fundamental in 
establishing the sustainability vision for the project, which is meant to guide all decisions in the 
following stages of the project's life cycle. They also form the starting point for establishing 
strategic objectives, goals and execution plans for project sustainability (Vanegas and Pearce, 
2000). Project planning and definition, design, procurement and construction dictate project 
delivery in terms of sustainability criteria established in the global sustainability policy. It is 
necessary to involve key stakeholders throughout the project life cycle to ensure that any 
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decisions taken during operation and disassembly are also based on the established project 
values. 
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2.2.2.3 Agenda 21 on Sustainable Construction - A Plan of Action towards the 
Common Vision 
The construction industry has responded to the challenge of sustainable development by 
attempting to establish a common and consolidated vision of sustainability within the built 
environment and the construction sector. Fpllowing the example of Agenda 21 - the action 
plan for global sustainable development agreed upon by world leaders during the Earth 
Summit in Rio in 1992); the International Council for Research and Innovation in Building and 
Construction (CIB) proposed a similar framework of actions towards sustainable construction 
(CIB, 1999). The sector-specific "Agenda 21 on Sustainable Construction".defines the links 
between the global concept of sustainable development and the construction industry. It also 
facilitates the comparison and coordination of sustainability initiatives implemented at the local 
level (van Wyk, 2004 ). 
The Agenda provides a detailed overview of concepts, issues and challenges of sustainable 
development and sustainable construction, and is intended to be used as a source document 
for defining research and development activities related to sustainable construction (du Plessis, 
2002). Acknowledging the ever changing interpretation of sustainability, the Agenda indicates 
the significance of socio-cultural and economic dimensions of sustainable construction and the 
need for an explicit treatment of these non-technical issues (often called soft issues) in any 
construction policies and management practices (CIB, 1999). The main challenges of 
sustainable construction listed in the Agenda include the following (CIB, 1999): 
Management and organisation - The challenge lies in aligning these key aspects of 
construction with the · objectives of sustainable development by integrating technical, 
social, economic, environmental, legal and political matters within design processes. 
Further, by improving environmental quality of construction, re-engineering building 
process and developing new building concepts. 
Product and building issues - The characteristics of buildings and building products 
should be optimised in order to improve sustainability performance, taking into account 
such factors as climate, culture, building traditions, and the stage of industrial 
development. 
Resource consumption - The problems of\ excessive resource consumption and 
decreasing environmental quality due to construction activities should be addressed by 
promoting resource-efficiency through demand management, increasing use of 
renewable and secondary materials and protection of life-support functions of affected 
ecosystems. 
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Impacts on sustainable urban development - Progressive urbanisation should reinforce 
the importance of creating sustainable built environments for future generations. Major 
issues that need to be taken into account include environmental quality, life quality, 
dwelling quality, governance as well as urban growth and waste management. 
Recognising the contexts in which the construction industry operates in developed and 
developing countries and the ensuing need to implement context-appropriate measures to 
achieve the objectives of sustainable construction, the CIB and United Nations Environment 
Programme (UNEP) have developed a separate research and development agenda and a 
strategy for achieving sustainable construction in · the developing world. The resulting 
discussion document, published in 2002, is entitled "Agenda 21 for Sustainable Construction in 
Developing Countries" (du Plessis, 2002). 
This document identifies a number of challenges and opportunities shared by developing 
countries including rapid urbanisation; high demand for low-income housing; inadequate 
infrastructure; the need for further rural development, education and gender equity, financing, 
procurement and institutional capacity as well as the value of tradition and the spirit of 
innovation. It is acknowledged that implementation of the principles and objectives of 
sustainable construction in the developing world will require the creation of an enabling 
environment. Hence, efforts should be directed towards the provision of a variety of 
technological and institutional enablers, a value system for the construction sector that 
supports sustainability and different tools to facilitate its adoption (du Plessis, 2002). 
The "Agenda 21 for Sustainable Construction in Developing Countries" states that 
sustainability ultimately depends on the decisions people make regarding their own behaviour 
(du Plessis, 2002). Therefore, it is the responsibility of various stakeholders to create an 
enabling environment that is supportive of sustainable construction. This would entail 
developing measures that help optimise construction processes through better knowledge 
sharing and integration of project planning, design and implementation. Such measures should 
also assist in establishing and internalising project values aligned with the principles of 
sustainable construction (ibid.). 
2.2.3 Measures for Promoting Sustainability in the Construction Sector 
While striving for the long-term sustainability of its practices and products, the construction 
industry faces an environmental challenge that is - in absolute terms - greater than that of any 
other industrial sector (The European Commission, 2001 ). In its "Final Report on Sustainable 
Construction", published in 2001, the European Commission acknowledged that individual 
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states have been remarkably slow in recognising the scale of difficulties involved in achieving 
sustainability in the built environment. Moreover, the Commission recognised that the issues of 
sustainability in the built environment are global in extent and need to be addressed via a 
collaborative effort of various states, the public and business sectors, and various role-players 
within the construction industry. The partnership between government and industry is 
especially significant for the support of research and development and technology diffusion 
(ibid.). Therefore, it is necessary to bring together all stakeholders and agree on a wide range 
of steps including information dissemination, education, legislative change, economic 
instruments, target setting, and account~bility to achieve a desired transition towards 
sustainable construction (UK Government Sustainable Development, n.d.). 
The European Commission has proposed two approaches to achieving the objectives of 
sustainable construction. The first approach seeks to develop a more competitive construction 
industry, and the second approach aims to establish a number of environmentally focused 
strategies for the sector (The European Commission, 2001 ). These strategies would require 
the · development of policies and performance indicators, and improved co-operation and 
exchange of information within the construction sector. The suggested policy instruments may 
focus, for instance, on reducing carbon dioxide emissions from buildings, minimising 
construction and demolition waste and preventing indoor air pollution (OECD, 2003). These 
efforts could be reinforced by the introduction of regulations on the quality of building materials 
and environmental labelling schemes. Economic instruments could also play a crucial role in 
promoting sustainable practices in the construction industry through fiscal measures (such as 
VAT, carbon taxes or landfill taxes) to encourage energy efficiency investments, or taxes on 
. virgin materials (UK Government Sustainable Development, n.d.). 
Experts in the field of sustainable construction have suggested that sustainability goals are 
achieved more efficiently through market orientated policies than by regulation (Chau et al., 
2000). However, the market will stimulate demand for sustainable buildings more effectively if 
consumers are provided with credible information derived from sustainability assessments. 
Such assessments must be produced in a format that caters for the attitudes and interests of 
developers and financial institutions (ibid.). 
However, Hill (1999) argues that given the general lack of demand for sustainable building 
from end-users, it is hard to predict who will take the lead in pulling or pushing the construction 
industry towards sustainability. The construction business has been split into many specialised 
roles, e.g. an architect, engineer, quantity surveyor, financier, supplier, builder, inspector, 
broker, buyer, insurer or even tenant. As a result, those actors who have the most influence 
over the ultimate form of construction products have become increasingly removed from the 
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buildings they deliver and from the experience of living in them. Instead, participants in the 
building process focus on their particular problems (e.g. minimising up-front costs, maximising 
commission, meeting deadlines) (Barker and Kaatz, 2001 ). Occupants often lack the 
knowledge and tools to assess important characteristics of modern buildings such as healthy 
interiors and low service rates. Since consumers do not know what to ask for, they do not get 
it. 
The construction industry is slowly coming to terms with the fact that it is charting an 
unsustainable course. At some stage the industry will be held accountable for its environmental 
liabilities, so it is in its interest to be proactive in reforming its approach to sustainability and to 
take control of the process of moving onto a sustainable path. The development and use of 
appropriate building assessment methods is one way of reforming building activities (Barker 
and Kaatz, 2001 ). 
2.3 BUILDING ASSESSMENT METHODS 
Building environmental assessment methods emerged in the early 1990s as a means· to 
evaluate building performance across a broad range of environmental considerations (Hill et 
al., 2002). They have been develop·ed as a result of an increased general environmental 
awareness and in response to a growing concern among construction practitioners about the 
adverse environmental impacts of the industry's activities, services and products. However, as 
the field of building assessment evolves towards a fuller integration of the premises of 
sustainable development, building assessment methods also begin to provide a means of 
evaluating building performance and the building process with respect to social and economic 
considerations. 
The following sections provide a brief discussion of key aspects of building assessment 
methods and their potential application areas. Distinction is made between green and 
sustainable approaches to building assessment by explaining the underlying conceptual and 
methodological differences between green (environmental) and sustainable building 
assessment methods (or building sustainability assessment methods). Selected examples of 
established building assessment methods are also presented. 
2.3.1 Key Roles of Building Assessment Methods 
Increasing market competitiveness and the emergence of the sustainable development agenda 
have stimulated building developers and designers to produce buildings with higher levels of 
environmental performance. This means that buildings are expected to achieve high 
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performance levels in the areas of resource consumption (i.e. land, water, materials or fossil 
fuels), liquid and solid waste generation as well as indoor environmental quality, with minimal 
negative environmental impacts exerted during each stage of a building life cycle. 
By promoting environmental efficiency and enhancing . market competitiveness using green 
labelling, building environmental assessment methods provide a platform for developers and 
building owners to demonstrate their efforts in striving for high environmental performance 
(Cole, 2000). They also act as support-systems for building design and delivery by identifying 
the required levels of environmental performance and providing a common and verifiable set of 
performance targets and criteria. Building environmental assessment methods are also 
valuable in that they highlight priority issues and suggest possible trade-offs between options 
early in the design stage (Cole, 1999). 
The increasing application of building environmental assessment methods has provided · 
considerable theoretical and practical experience on their potential contribution towards 
enhancing environmentally responsible building practices. Cole (1999) observes that their most 
significant contribution has been to clearly acknowledge and institutionalise the importance of 
assessing buildings across a broad range of considerations. According to Cole (ibid.), building 
environmental assessment methods objectively assess the environmental impacts of buildings 
by evaluating the energy flows between built and natural systems, and they provide a common 
yardstick to measure progress towards sustainability in the construction sector. 
More recent developments in the design of building assessment methods have been marked 
by the inclusion of socio-economic considerations into assessment frameworks (e.g. SBAT and 
SPeAR). Moreover, new methodological approaches to building assessment have increased 
the potential of building assessment methods to play an effective role in directing the 
construction sector onto a sustainable path of development. 
2.3.2 Green versus Sustainable Building Assessment 
Morse et al. (2001) propose two alternative perspectives of implementing sustainability in 
construction. The first perspective involves evaluating the sustainability of building practices 
relative to one another, and measuring progress towards sustainability through the 
implementation of good practice (ibid.). This concept is embraced by green (environmental) 
building assessment methods, which acknowledge good practice and in this way provide 
information about the progress achieved towards enhancing sustainability of new building 
developments (and new refurbishments) (Barker and Kaatz, 2001). However, it seems to be an 
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overly simplistic approach to achieving sustainable construction if green building assessment 
methods are used as the only measure. 
The second perspective outlined by Morse et al. (2001) assesses the progress in implementing 
sustainability in terms of meeting specific goals and pre-set targets. It requires a clear definition 
of the desired environmental state of a system (e.g. a construction industry or a building 
system) and an effective way of monitoring the ability of that system to deliver expected output 
(e.g. products and services) over time (ibid.). More importantly, this perspective tends to 
identify linkages between the built environment and the natura_l, social and economic systems. 
This way of thinking has prompted the development of sustainable. building assessment 
methods. However, this perspective presents some difficulties in defining a building system, its 
boundaries and scale as well as in monitoring progress towards sustainability (ibid.). This is 
apparent in the attempts to operationalise sustainability assessment for buildings (Cole, 1999). 
Cole (ibid.) argues that sustainability, due to its complex nature, cannot be measured at a 
building scale at all. However, this problem could be partially resolved by designing a building 
assessment method that promotes sustainability within a building development aiming at the . 
delivery of a structure well-suited to its context. This would require giving due consideration to 
the process, product and service dimensions in building assessment. 
Apart from the fact that green building assessment methods evaluate building performance 
with respect to a broad range of environmental considerations organized into assessment 
criteria, these methods are also based on relative assessment. This means that they measure 
improvements in environmental building performance in relation to typical practice or 
requirements. An underlying assumption in implementing green building assessment is that a 
cumulative positive en_vironmental impact of continually improving the environmental 
performance of individual buildings will be sufficient to fully address environmental problems 
(Cole, 1999). However, it has yet to be proven whether taking incremental improvement in 
construction practice is a sufficient response to the challenges identified in the sustainability 
agenda for the construction industry. 
Cole (1999) argues that sustainable building assessment methods, which by definition 
incorporate socio-economic factors alongside the environmental, should be conceptually based 
on an absolute assessment and measure the absolute amount of energy and mass flows 
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associated with buildings. If that could be achieved, then the performance of buildings in 
different environments, regions and countries around the world would be compared using a 
common yardstick of sustainability targets (ibid.). This means that sustainability assessments 
should be based on the knowledge of absolute building environmental impacts (both positive 
and negative). Moreover, in order to ensure that building developments remain within the 
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assimilative capacity of affected ecosystems at the local, regional and global scales, the 
complex links between building activities and the environment must be quantified (ibid.). 
Furthermore, green building assessment methods tend to focus on a product (i.e. a building) in 
terms of its performance standards and physical structure by assessing building performance 
parameters (such as water consumption or thermal comfort) and technologies applied (e.g. the 
type of a ventilation system). However, a sustainable approach to building assessment places 
greater emphasis on the processes and transformations that occur within a building system 
(R.J. Cole, 2002, pers. comm., 5 April). Moreover, while green building assessment methods 
continue to primarily mitigate building environmental impacts, sustainability assessment seeks 
for the opportunities for adaptation and restoration (for instance through a climate-responsive 
design). In addition, green building assessment methods aim to reduce building costs, Whereas. 
building sustainability assessments methods help to add value to the produced structures, for 
instance through increased user satisfaction (ibid.). 
2.3.2.1 Setting Goals and Targets 
For Levin (1996), the assessment of improvements over current practice is not an effective 
contrib.ution towards sustainability in any situation. He argues that the only meaningful 
evaluation of sustainability is that of measuring distance to pre-set targets. Hence, 
sustainability assessment is based on a number of goals Which direct the necessary actions 
towards desired results. Goals are used for the purposes of defining desired end-points 
(outcomes) without assigning numerical values. Targets, which are often quantifiable 
measures, are employed to provide a more detailed information about what needs to be 
achieved and when (ibid.). 
In sustainability assessment targets are established for individual assessments and they 
account for levels of resource consumption, pollution, land encroachment and other socio-
economic goals. In the context of an individual building assessment, sustainability targets 
define a framework for solutions a·nd do. not constitute any measurement themselves 
(Hedehus,' 2002). Therefore, several very different measures could be devised to achieve a 
particular target. According to Persson (2002), sustainability targets represent detailed and 
measurable units of sustainability objectives at the level of a building system and the 
system's single components. These objectives need to be established during building 
assessment according to the interests of all stakeholders as well as specific project 
conditions related to its purpose and siting. This allows for the optimisation of the overall 
efficiency of building performance and the project's sustainability. The challenge lies however 
in defining sustainability targets at a building scale with reference to the wider global context 
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(Cole, 1999) and in defining targets for qualitative aspects of building developments (e.g. 
socio-cultural considerations). 
The measurement of distance to targets used in sustainability assessment to illustrate the 
progress achieved towards desired end-points requires deriving appropriate indicators for each 
target. The choice of indicators is one of the most critical aspects of building sustainability 
assessment. 
2.3.2.2 Sustainability Indicators 
Indicators are widely used to raise awareness and understanding, inform decision-making and 
to measure progress towards established goals and targets (Veleva et al., 2001). They are 
defined as measurable attributes, which represent complex and variable phenomena 
(Eigenraam et al., 2000). Indicators are distinct from statistics and primary data in that they 
represent more than the data upon which they. are based (von Schirnding, 2002). They are 
used as pointers that reveal conditions and trends in a particular development process. Thus, 
they help to follow a change of phenomena in time, or in relation to stated objects (Hakkinen, 
2001 ). 
A key challenge in the context of sustainability assessment is the need to integrate quantitative 
and qualitative data. Objective (quantitative) indicators are more easily verified by others arid 
expressed numerically. As they are more easily communicated and validated, they tend to be 
preferred in any assessment situation. Subjective indicators are sensed only within the 
individual by means that may not be easily explained and in units that are probably not 
numerical (Meadows, 1998). These indicators are used primarily to measure quality, which is 
at the centre of sustainable development philosophy. 
Arguably, all indicators are value-laden (Meadows, 1998). The very choice of an indicator is 
based upon some value, according to which a decision is made about what is important to 
measure. The choice of what is important is inherently subjective (ibid.) . 
. Traditionally, indicators have been used to measure conditions that exist, describing the state 
of environment or specific ecosystems. More frequently, they help to measure activities that 
are causing the state to exist (i.e. the pressure) and effects of certain actions or phenomena 
(i.e. the response) (Hart, 1997). The Balaton Group distinguishes between three types of 
indicators (Meadows, 1998): 
Warning signs to signal obstacles or dangers ahead; 
Indicators of health, comfort and safety; and 
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Measures of direction and distance towards the desired end-points. 
It is important to include and integrate all of these three types of indicators while measuring the 
progress towards sustainability. 
The Balaton Group highlights the usefulness of system dynamics, which helps develop an 
understanding of the unfolding behaviour of whole systems over time, in developing and 
selecting indicators for sustainability assessment (Meadows, 1998). This requires 
distinguishing between stock and flow indicators. Stocks are indicators of the state of a system 
and its response time. The size and lifetimes of stocks provide useful indicators of response 
rates, for instance how long it will take a system to correct a problem, adjust to a change, or 
take advantage of a new opportunity (ibid.). Flows may be leading indicators of change and 
represent_ the inputs or outputs measured per time unit that increase or decrease stocks. 
Advance warning comes from the balance of flows affecting a stock (ibid.). 
The stock-flow approach is related to the commonly used pressure-state framework of 
indicators (OECD, 2003; Meadows, 1998; Hart, 1997; Azar et al., 1996). Simmonet (1998) 
provides a more comprehensive categorisation of indicators: 
Driving force indicators describe human development and changing lifestyles, levels of 
consumption and production patterns; 
Pressure indicators describe developments in terms of emissions, use of natural 
resources and land; 
State indicators describe physical, biological and chemical phenomena in qualitative 
and quantitative terms; 
Impact indicators describe impacts caused by the changed state of environment, for 
instance impacts on biodiversity or availability of resources; and 
Response indicators describe mitigation measures undertaken to prevent, compensate 
or adapt to changes in the environment. 
The application of system dynamics to develop indicators for sustainability assessment 
suggests that sustainability indicators differ from common environmental indicators. They 
require introducing the dimensions of time and/or thresholds (i.e. limit or target) (Jasch, 2000; 
I 
Durban Metro, 1999; Gilbert, 1996). The Balaton Group emphasises the fact that where 
sustainability indicators are not expressed in units of time, they should be related to the 
carrying capacity, or to the threshold of irreversible change (Meadows, 1998). Furthermore, the 
Group points out that the development indicators should be more than growth indicators, as 
they should address the issues of efficiency, sufficiency, equity and quality of life (ibid.). 
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The process of selecting and defining indicators provides an explicit expression of the 
participants' values. It is a subjective process often based on value-judgements, which requires 
some sort of negotiation. It can be validated, however, through a participatory approach, which 
allows for multiple interpretations and examination of the purposes that guide the selection 
process (Meadows, 1998). 
2.3.3 Overview of Established Building Assessment Methods 
Existing building assessment methods vary in scope, structure, format and complexity. All 
provide the means to evaluate buildings across a broad range of environmental considerations 
(Hill et al., 2002). However, recently developed sustainable building assessment methods also 
address socio-economic building issues and evaluate building performance based on a 
distance from pre-set targets. 
Buildings assessment methods are perceived as potent instruments of communicating product 
information to potential clients and relevant decision-makers. They also provide the means for 
highlighting priority issues and identifying desired levels of building performance - crucial 
information for any design team. In addition, if applied to existing buildings, assessment. 
meth(!dS guide facility managers in setting targets for improved b~ilding performance. Building 
assessment methods also help eliminate and/or manage risks (i.e. potential environmental, 
financial or legal liabilities) (Carlson and Lundgren, 2002). This is achieved by setting 
appropriate assessment benchmarks and/or by indicating building performance deficiencies. 
Most importantly, building assessment methods help inform all stakeholders (e.g. building 
owners and managers, architects, builders, designers, landscape architects and community 
planners) in construction about the benefits of environmentally conscious choices. Therefore, 
they are important agents of change and provide significant educational and empowering 
opportunities to their users. They aim at changing personal attitudes and practices that might 
prevent society from pursuing sustainable paths of development. 
Graham (1998) argues that the major role of buildings assessment methods is to help decision-
makers to implement sustainability in the built environment and during construction. Yet their 
ability and effectiveness of performing this role has often been questioned based on the 
assumptions and approaches currently used in the development of building assessment 
r 
systems (Cole, 1999; Levin, 1996). 
Sections 2.3.3.1 to 2.3.3.5 provide a brief discussion of a number of established green and 
sustainable building assessment methods. 
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2.3.3.1 Building Research Establishment Environmental Assessment Method 
(BREEAM) 
In the early 1990s, the Building Research Establishment (BRE) developed the first green 
building assessment methods, namely, the Building Research Establishment Environmental 
Assessment Method (BREEAM). Different versions of BREEAM cater for various building 
types, including industrial buildings, office buildings, schools and shopping centres. 
Early versions of the BREEAM assessment framework (e.g. BREEAM'93) addressed the 
environmental impacts of buildings in terms of scale; differentiating between global, local and 
indoor environments. The latest versions, i.e. BREEAM'98 for· offices and EcoHomes, · 
introduced new classification of building environmental impact~ and a weighting system. The 
environmental issues are grouped under the following classifications (BRE, 2004 ): 
Management (overall policy and procedural issues); 
Health and Comfort (indoor and external issues); 
Energy (operational energy and CO2 issues); 
Transport (transport related CO2 and location issues); 
Water (consumption and leakage related issues); 
Materials (environmental impiications of materials selection); 
Land Use (greenfield and brownfield site issues); 
Site Ecology (ecological value of the site); and 
Pollution (air and water pollution excluding CO2). 
The weighting system is an outcome of research carried out by the Centre for Sustainable 
Construction at the BRE between 1997 and 1998. The environmental weights reflect a 
consensus reached by a range of interest groups including government policy-makers, 
construction professionals, local authorities, material producers and academics in the process 
of assigning importance to different sustainability issues included in the assessment framework 
(Rao et al., 2000). 
It is intended that the following objectives will be achieved through the use of the BREEAM 
assessment (Baldwin et al., 1998): 
Distinguishing buildings of reduced environmental impact in the market place; 
Encouraging best environmental practice in building design, operation, management 
and maintenance; 
Setting targets beyond standards required by laws and regulations; and 
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Raising the awareness of building owners, occupants, designers and operators 
about the impacts of building developments on the environment. 
An important feature of BREEAM is that it enables assessment of environmental issues within 
three broad areas: design and procurement issues, core building issues (i.e. potential 
,. 
environmental impacts during a building's operation), and management and operation issues 
(Baldwin et al., 1998). In this way, BREEAM provides the means of guiding the planning and 
design activities and assessing building practices throughout a building's life cycle. A positive 
quality of BREEAM is that it caters for existing and new buildings, allowing for the retrofit of 
environmental technologies in old buildings and intelligent design of new structures (Barker 
and Kaatz, 2001 ). 
BREEAM uses the often quoted and valid argument that improved environmental performance 
makes good business sense. Hence, it is designed as an eco-labelling system, which can be 
used for marketing purposes. Building assessment ends with a rating of building environmental 
performance, which may be rewarded as Excellent, Very Good, Good and Fair (BRE, 2004 ). 
Although countries outside of the United Kingdom have adopted f?REEAM (e.g. Hong Kong 
and Canada), it was not originally designed to be that flexible. Many countries use BREEAM as 
a reference document, reflecting the fact that the system was not designed to accommodate 
national or regional variations (Larsson, 1998). 
2.3.3.2 Leadership in Energy and Environmental Design (LEED) 
The Leadership in Energy and Environmental Design (LEED) was launched by the US Green 
Building Council (USGBC) in ~o_sup_pJY. an environmental labe~li~~ system that would 
de~ and rate gre~n buildlogs-(lJSGBe-;-2002):-tEED-is a green rating systern,_which is 
vGl.unta!Y.., consensLJ~:basedvandJrtarket~driven .. .Ib_~ following...,L..E~Q~standa.r9~~ .~re available 
--or still under development (USGBC, 2003): _ 
----------
----·~ 
New construction and major renovation projects (LEED-NC); 
Existing building operations (LEED-EB, Pilot version); 
Commercial interiors projects (LEED-Cl, Pilot version); 
r_ Core and shell projects (LEED-CS, Pilot version); and 
Homes (LEED-H). 
Unlike other assessment methods, LEED is a self-assessment system for new and existing 
commercial, institutional and high-rise residential buildings. It uses a simplified checklist 
format that facilitates its use in the design process and is supported by a reference guide 
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suggesting strategies for achieving each criterion. The assessment undergoes third-party 
certification and assessed buildings are rated according to their degree of compliance with 
the credit system (USBGC, 2002). 
LEED provides a set of prerequisites that are required to be met in the following assessment 
areas (USGBC, 2003): 
S~e~Sites;-
Water Efficiency; 
,....--..-
E'2.::W_g.0d~re; 
Materials and Resources; ,________.. 
Indoor Environmental Quality; and 
Innovation and Design Process. 
------~~ 
Depending~onJheJgtal amount of credits, the building obtains a rating level of LEED Certified, Sil;;tiotd or Platin~~-y-a_n_d_A-ho-, -:-1-:--99.,,...9=-:-)-. ------------- -
. --------------...... The ·main development objectives of LEED are to assist the project and design team in green 
design by establishing a common standard of measurement and to stimulate green competition ~ 
(USGBC, 2003). LEED may be successfully applied as a method for product marketing, design 
guidelines and environmental auditing of existing buildings (Crawley and Aho, 1999). As with 
BREEAM, LEED links its criteria to existing performance standards established by other bodies 
such as the Environmental Protection Agency. Since LEED has been developed to address the 
specific needs of the construction industry in the United States, it lacks the adaptive capacity 
necessary for its successful application in other countries, and· particularly in the developing 
world. 
2.3.3.3 Green Building Tool (GBTool) 
the ~lfildlrjg_C.ballenge_(.GBC..'.98,)~hed in an effort to bring t~~~sJn_ ustainable buildlng to collate existing building assessment-r.nethodsc...-afiadevelop a system hat could be used worldwide to test the environmental performance of buildings. GBC'98 was 1 two-year process of international cooperation that eventually led to the generation of the 
Green Building Tool (GBTool} (Cole and Larsson, 1999). GBTool was developed as a second-
generation assessment method, building on the limitations of existing methods and confronting 
. those areas of building performance that were previously either ignored or poorly defined 
(Cole, 1999). 
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GBTool has emerged as an enviro.!J_rQfillJaLassessmenUramewqrk applicable to different types 
~--- ------· 
of_buil9ings, sucb.as.commercial,.m..l;JJ!t.r~sidential and schools (Todd et al., 2001 ). The method 
...._..,.~ """'"<w,,"" ... ' ' ''~...,-;~~ 
has the ability to handle a broad range of applications, both in terms of building type and scale, 
------·----. 
and can be utiliseaas-a-performance -assessment method or a design guideline method 
(Barker and Kaatz, 2001 ). 
·----..-.. _.,.-~-· 
The assessment framework of GBTool is hierarchically structured using a nesting approach. 
The higher levels of assessment are logically derived from the weighted aggregation of the 
lower levels (Cole and Larsson, 2002). The assessment framework of GBTool encompasses 
performance issues, categories, criteria and sub-criteria. Building performance is assessed in 
terms of seven performance issues, namely (ibid.): 
Resource Consumption; 
____ ___, 
~oadings1, 
l1J900r-Er:ivJ~mental Quality; 
Quality of Service; 
-----
Economics; 
------ /Pre-Operatioos~Management (under development); and 
~-------- ----Commuting Transportation (under development). 
-·~--.. - .. - ...... 
Like other methods, GBTool is designed_to~aSSl?SS relative improvements over typical practic~-
____ ,_._. ---~ __......-
in buildin~_g~sign_aod.~ction. However, it enables its users to reflect'nati~al priorities, 
. ..____.--
technologies, building traditions and cultural values that exist in different countries (Cole and 
Larsson, 2002). This is achieved by customising assessment benchmarks and weightings. A 
tailore~.Utame.Y:i.Qr~JncqrP-o,.ra~~~ ~uildi~~t.~anct<:1..r:.d.~ and typical ~~ce of 
.~articu~r;,.cQ.Yf.\tcy....or..r-e.gion,Jhus establishing benchmarks against which all other building~ 
- ...._____ ----·- ....... --........... . .. . 
are evaluated (Todd et al., 2001 ). Hence;-the-customisation of benchmarks and wei_g!}tings 
provides opportunities to make GBTool~uit~ble .. ar1cftiTgfiiy.reievantto th;--~ African 
----...____ f( •••. "O ~~,.,,._, ... ,,..ao•'--<"·'~'1'"~--,.J~,...._.,,-.,.•---..~ . .-,V--j;>--.. >~;-,---_,,... __ ,.,,_.. 
context. 
--
As the development of GBTool was not constrained by the need to be commercially viable, the 
number and scope of performance criteria included in the framework is greater than in other 
assessment methods (Cole, 1999). However, its developers admit that a flip side of this feature 
is the method's complexity and the negative implications this has on user-friendliness (Larsson, 
1998). Larsson (ibid.) argues that the issues of comprehensiveness and complexity are not 
easy to solve. Although reducing the number of performance factors being assessed would 
simplify the assessment process, it could result in a too simplistic and superficial evaluation of 
building performance. 
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4, 
Experience shows that many South African buildings lack the environmental information 
required to complete the assess~tr-eB'foolallows for aifferent levels of 
~ .....-.:• l_lf,,,,.., 6i'! ... ...,,u, ~............... ,.,__. __ q Clh# ~- =.. .. 
a~essment c:fefail ... d~~~QgJr;ig.,_o,12Jti~-~mQ(.Jnf and-,gu~i~,, • .Pl available information, its application 
. .-,_ - . ' .:..s,.. JW .,Sp.$ Q¥$1 .Q , i-4.4 . ...... 
is neither practical nor cost-effective (Barker and Kaatz, 2001 ). 
--- - ... .........__ ...
. •• '!ii ..... ... 
2.3.3.4 S~inable ~ct AP-PJ:!lisal Ro..LJfi!L~_J~R) 
,Arup Environmental developed the Sustainable Project Appraisal Routine (SPeAR) to assess 
~,.- -......, I ~ ...... --~-~~a~..-------• ,; __ ,_ ~~ 
the sustainability of different products and processes. SPeAR provides an appraisal 
~·-----~·~ ... --~ .... ~ .. ~~
methodology to review the sustainability of projects, products and organisations. The method 
allows for a graphical illustration of sustainability of a particular project while demonstrating a 
continual improvement and evolution of the project over time. 
~l~r~-~~~~~.°.~ !~~r~::-~~ag~a-~~.~-~~~~~ne:~~~~· 
~_r:iatpraeresources.and~env1ronrnen~;,~:_s, and visually repre~e~~..T1a .. n£_~.}I) 
- --~..t..... ... ....:._-..,_ -........,...··.at:... .... -- ....-:"-,K....1io-~ • 
terms of all these categgd§.§c, The category of natural resources is separated from the 
environmental issues in order to emphasise its importance. lnA<iditioo, the diagram irJf!icates 
both positive and negative building-related impacts (Arup, 2000). The assessment quadrants 
~ ~----XJ -fi· -· ...... ......-:--~-~-~---............ eQ.G.9J!lP.a~s,lh~~ollowiflg .. issues (ibid:Y- ··-
-___ -- --~ 
Environment: Air Quality, Land Use, Water, Ecology and Cultural Heritage, Design and 
Operation, and Transport. 
Natural Resources: Materials, Water, Energy, Land Utilisation and Waste Hierarchy. 
Societal: Form and Space, User Comfort and Satisfaction, Health and Safety, Access, 
Amenity and Inclusion. 
j - =conomic: Social Benefits and Costs, Transport, Employment and Skills, Competition 
~ffects, and Viability. 
The assessment process is based on extensive consultations with the client to provide him/her 
with the sense of ownership over the project. This results in a deeper commitment and 
effectiveness in implementing measures to attain the project's sustainability targets (A. 
Campbell, 2002, pers. comm., 26 August 2002). The assessment and design teams derive 
actual targets with the client and set quality levels. The SPeAR method is then employed to 
produce mini-diagrams at each stage of the project to ensure that the targets are achieved. 
Consequently, SPeAR is primarily used as a tool to communicate assessment results. It aids 
communication with the client and the design and project teams. Th~ asse~ment itself 
,becomes a process of discoveril)9.J)icW..erL'Lalues within the project. More importantly, the 
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method aims to increase the overall quality of the project by identifying opportunities for a 
positive change (Arup, 2000). 
Moreover, SPeAR enables to chart the implications of alternative design choices. It is self-
referential and hence the objects or initiatives that are appraised using this method are not 
meant to be compared. Consequently, SPeAR offers a more qualitative assessment. 
SPeAR has not been developed as a building assessment method per se and thus is very 
general in nature. However, it can be easily tailored for the purposes of building assessment 
through the selection of appropriate assessment indicators. SPeAR was deveJg.12.;d in 
~t/;le .. kJ!<"governiiient!s.-susJai,f,lp_t:,,l~,,.cjgyeJpJ2.mE}.nt r~ger:iciar-aflGJ...is-tb~ot 
r~Jl"'~ .. ~Q,utl:l~an_ conte!LHowever, it offers an innovative approach to 
sustainability assessment, elements of which should be incorporated in any new model for 
building sustainability assessment in South Africa. 
2.3.3.5 Sustainable Building Assessment' Tool (SBA T) 
The Sustainable Building Assessment Tool (SBAT) was designed by the Sustainable 
Building Group of the CSIR (Council for Scientific and Industrial Research) in South Africa in 
1999. SBAT considers environmental, social and economic dimensions of sustainability and 
applies an alternative approach to building assessment based on target-setting. Ibts_me.tbod_ 
was specifically developed for a developing world context. Therefore, it includes unique 
a~Qetts of buil~ing~pr.9j~cts.~~~h_ as _L~J~acts on the loc§!_economx,. affordabili!Y as well as 
thep~pation of, and control by,. the local community (CSIR, 2001 ). 
SBA T can be used to assess the design of new buildings, or in the refurbishment of existing 
buildings. In addition, SBAT is a generic method that can be applied on a variety of buildings, 
and has been designed for easy use (CSIR, 2001 ). The assessment framework comprises 
social, economic and environmental components, each includir.,g 5 performance criteria 
(ibid.): 
Environmental: Water, Energy, Recycling and Reuse, Site and Landscaping, and 
Materials and Components. 
Social: Occupant Comfort, Inclusive Environments, Access\: to Facilities, Participation 
and Control, and Education, Health and Safety. 
Economic: Local Economy, Efficiency of Use, Adaptability and Flexibility, Ongoing 
Costs and Capital Costs. 
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During the assessment, certain scores are assigned to each performance criterion. All of these 
criteria are discussed with regard to context and user requirement. By involving interested and 
affected parties in the development of sustainability performance targets that form the basis of 
SBAT, the method caters for specific regional conditions and cultural values. Therefore, it is 
difficult to compare the performance of similar buildings because benchmarks and 
sustainability targets are different in each assessment and performance measurements are not 
standardised. However, each building is rated in terms of its sustainability, which aids the 
comparison of buildings to each other and to benchmarks (CSIR, 2001 ). The assessment 
results are presented in a graphical form using a rose diagram. 
SBAT can be used in a number of ways depending on the level of detail required in the 
assessment. It can be used as a design-support tool by providing a checklist of the main 'rules 
of thumb' and assessment criteria, which assist in the design for sustainability. It can also be 
used to make a rapid and rough assessment of building performance, which provides the 
framework for a more detailed analysis if required (Gibberd, 2003). SBAT can also support 
project decision-making by assisting in briefing the design team. 
Whilst SBAT operates primarily as a problem-identification tool (CSIR, 2001 ), it is unable to 
provide a thorough assessment of building sustainability issues. As the method is based on a 
framework consisting of a fixed list of assessment criteria, SBAT may not be sensitive enough 
to particular assessment contexts and needs (e.g. in the assessment of urban vs. rural building 
developments). Although sustainability assessment by definition focuses on a limited number 
of issues that are identified as most significant in a particular context, only a limited number of 
environmental considerations are highlighted by SBAT compared to green building 
assessment methods. 
2.3.4 Emerging Trends in the Development of Building Assessment Methods 
It is evident that the methodology and approaches used in building assessment have evolved, 
and in doing so, undergone considerable change. The so-called second generation 
assessment methods, e.g. GBTool, recognise the need to offer different levels of building 
assessment and cater for regional differences in environmental priorities, construction 
traditions and available technology. Necessa7 modifications include the opportunities to set 
region-specific benchmarks and adjust the weightings of different environmental criteria. 
Additionally, the emphasis is now placed on the ability of building assessment methods to 
inform the design process in a more effective manner. 
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Further developments in the field of building assessment result from a quest to address more 
strategic aspects of sustainability. Sustainable construction requires more than applying green 
methods and technologies. It challenges the very basis of decision-making, which occurs 
during the building process, so that decisic;ms are guided by sustainability targets that are 
context-specific and link global and local assessment issues. 
SPeAR and SBAT have extended the scope of building assessment beyond environmental 
issues to also cover social and economic dimensions of sustainable development. They focus 
primarily on understanding the specific context of building assessment and setting targets for 
each issue in order to make the overall building development more sustainable. In addition, 
these methods offer a more participatory approach to building assessment by involving design 
teams and the client in setting assessment targets. In so doing, and by addre·ssing a number of 
relevant social issues, the methods are more culturally sensitive. 
Building assessment methods are not intended as stand-alone instruments for providing 
answers to questions of how to address sustainability issues in the construction . industry. 
However, they will continue to play a significant role in providing market incentives for high 
environmental building performance, stimulating innovative building design, and suggesting 
sustainability targets for building designers, ·owners and users to strive towards (Barker arid 
Kaatz, 2001 ). Above all, they are expected to bring the needs of clients and end-users to the 
fore, encouraging the industry to change its practices towards more adaptable and to Shift· 
towards demand-driven management. 
2.4 IMPLEMENTING SUSTAINABILITY IN THE SOUTH AFRICAN CONSTRUCTION 
INDUSTRY 
South Africa is a country of widening economic disparities, which remains the single greatest 
challenge in agreeing upon and achieving sustainable paths of development. Economic 
inequality is also reflected in the nature of construction projects that are being undertaken in 
South Africa. These range from provision of low-cost housing for which demand is still rising, 
often based on minimum acceptable standards, to multimillion developments such as the Cape 
Town International Convention Centre (CTICC) that are expected to showcase developed 
world standards of best q::,nstruction practice: Moreover, it may often seem that environmental · 
' . 
considerations compete with socio-economic objectives in the hierarchy of priorities that drive 
the South African construction industry. Thus, excellence in environmental performance of 
construction projects might not be perceived as an important competitive advantage (Shakantu 
et al., 2002). 
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As a country aspiring to a higher level of economic development, South Africa is expected to 
improve the quality of human life for both present and future generations, without depleting 
natural capital and preserving sustainability conditions (RSA: GCIS, 2001 ). At the same time, 
the country is faced with many problems experienced by developing world, in which. rapid 
industrialisation, population growth and urbanisation. pose major threats to the quality of the 
environment. 
It is widely acknowledged that the construction industry has a responsibility to help direct the 
development of South Africa onto a sustainable path due to its significant contribution to 
national socio-'economic development and potentially significant environmental impacts (van 
Wyk, 2003). For example, the South African construction industry delivered output that 
constituted almost 30% of total investment in the country in 2002 (ibid.). 
However, the construction sector in South Africa is also faced with numerous internal 
challenges. A review of the construction industry undertaken by the CSIR between 1999 and 
2003 reveals that the sector employs the fourth largest number of people with no formal 
education and has the fourth smallest percentage of employees with higher education 
qualifications (van Wyk, 2003). van Wyk (ibid.) reports that this situation is coupled with poor 
management and low levels of management expertise. The review also indicates serious 
concerns related to the high rate of enterprise failure and the potential consequences of this on 
the industry's ability to deliver construction projects. Furthermore, according to the findings of a 
recent international productivity survey (referred to in the review) South African businesses 
used only 59% of their time productively due to poor planning and inadequate management 
(ibid.). 
Many building developments in South Africa do not take proper account of their effects on the 
natural, social, economic and cultural environment (Barker and Kaatz, 2001 ). Lowest price 
tender practices often compromise environmental standards (e.g. opting for air-conditioning 
units rather than climate-conscious design and construction) in the quest for short-term 
financial gains, at the expense of more sustainable building design options. In a situation 
where life cycle costs of buildings are not generally considered, design costs are seen as a 
burden on capital budgets (Talbot, 2003). 
r 
In South Africa, the economic performance of construction developments was traditionally 
viewed in terms of the initial cost of a development and its return over a fixed period. More 
often, emphasis is placed on economic opportunities, such as the potential for SME 
development, minimising life cycle costs, reducing material consumption rates, minimising 
energy consumption and waste generation together with the disposal costs, factoring in 
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transportation costs and impacts, and measuring efficiency (van Wyk, 2004). Arguably, the 
attainment of sustainability in construction will not only contribute significantly to the alleviation 
of poverty, but also to the conservation and management of ecosystems and biodiversity, and 
the enhancement of the international competitiveness of the South African economy. 
2.4.1 Creating an Enabling Environment for Sustainable Construction in South Africa 
The commitment of South Africa to achieve sustainable development is not merely a reflection 
of a worldwide trend, since it is deeply rooted in the country's legislation. The 1996 Constitution 
(Section 24 of the Bill of Rights) guarantees citizens a right to ecologically sustainable 
development and the use of natural resources that also promotes socio-economic 
development (RSA, 1996). Moreover, the natural environment is to be protected and 
conserved for the present and future generation. A minimum standard requirement set in the 
constitution provides a right to the environment that is not harmful to human health and 
wellbeing (ibid.). 
In addition, the attainment of sustainable development is an explicit goal of the National 
Environmental Management Act (RSA, 1998). This and other contemporary legislation and 
policies of the South African government explicitly incorporate the philosophy of sustainable 
development. For instance, the Housing Act No. 107 of 1997 (RSA, 1997a) and the National 
Housing Code (RSA: Department of Housing, 2000) state that the delivery of housing should 
uphold and implement the principles of sust~inable development. 
The South African government has developed key programmes that set out its position on the 
socio-economic development of the country in the Reconstruction and Development 
Programme (RDP) (RSA, 1994) and the Growth, Employment and Redistribution Strategy 
(GEAR) (RSA: Department of Finance, 1996). These documents attempt to address key 
developmental priorities in South Africa and support further socio-economic transformation of 
the country (Gibberd, 2003; van Wyk, 2003). 
The RDP focuses on creating a sustainable and environmentally-friendly growth and 
development path while ensuring representation and participation. It states that people-driven 
development "is not about the delivery of goods to a passive citizenry', but is about "the 
involvement and growing empowermenf' (RSA, 1994:8). The programme calls for stakeholder 
participation in key decisions, for instance regarding where projects should be executed and 
how they should be managed. 
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GEAR is a macro-economic strategy for the country developed by the South African 
Department of Finance that builds on the principles of RDP (van Wyk, 2003). The strategy 
aims to transform the South African economy in order to promote sustainable employment and 
equal access to opportunities for all South Africans, and to create secure and productive living 
and working conditions (RSA: Department of Finance, 1996). It is evident that the construction 
industry is expected to play a significant role in delivering the government's objectives. 
Attaining sustainability is a key objective in the future development of the construction sector in 
South Africa (van Wyk, 2004 ). The challenge lies in the provision of adequate management 
instruments that will facilitate empowerment and capacity-building among building stakeholders 
and that will help to address the environmental, social and economic consequences of 
construction initiatives in an integrated manner. 
2.4;2 South African Building Assessment Methods 
As building assessment methods reconcile legislative and market-driven approaches (i.e. by 
reference to standards and eco-labelling) in promoting sustainable construction practices, they 
may prove to be effective agents of change in the South African construction sector. However, 
the key to success lies in the appropriate design of building assessment frameworks based on 
an explicit set of objectives that these methods should serve. 
South Africa has attempted to adapt the established building environmental assessment 
~ context. ~Tn'Tggf,'The . CSIFfj)rqducec()he~-~En~i'rori'mental 
______
 .... """'",..,..i._Tifll!:"IF~""--·..,... _.,. ... (.!!,,_ -,;.__ -··~· - . ...:..,. -
As§essment and Rating System (BEARS), which was adapted f!~m B~_EsbM (Grabler et al., 
-------~ -- . -- . .,,, ---· 1997). BEARS was the first building assessment method to be used in the CSIR's Green_ 
Buildings~1tica·project aimed at supporting and promoting environmentally responsible-~; 
.. .........._ _ __......._ 
of facilities by property owners, managers and tenants. The method was criticised for its 
inflexibility in addressing the environmental challenges specific to the South African built 
environment (e.g. water scarcity), as no effort was made to modify the BREEAM assessment 
framework. Consequently, BEARS addressed issues pertinent to the UK's construction context 
and failed to make a signific~~veir'npact-in South Africa. BEARS was-a~-;;;;~le of a 
doomed practice-of-aaoptingdefinitions and remedies of sustainability in the form of strategies 
and assessment methods from the developed world, which often takes place in developing 
countries (du Plessis, 2001 ). 
BEARS was proposed as a one-fits-all approach to building assessment, where de facto an 
international assessment method was applied to different buildings in different localities (Hill et 
al., 2002). The failure of BEARS also revealed that a green building assessment method offers 
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a fragmented approach to development that ignores other crucial dimensions of sustainability. 
Incremental improvements in environmental performance of individual buildings are insufficient 
to drive the construction industry onto a sustainable path of development. Sustaioal:>Jli!J'_cannot 
be measured only in terms of energy an~tma~ter,,.fl_0ws,..wjihLn the .QYilLenv.ir:onrnenLwjtbol,lt,:eue 
---- -~ consideration of the socio-economics, cultural and political components of the South African 
context:-- ---
.-""" 
,..-----...,.._ 
The CSIR responded to this concern by developing the Sustainable Building Assessment Tool 
(SBAT) specifically for the South African context (Gibberd, 2002). SBAT attempts to introduce 
sustainable development considerations into the building and construction process. It offers a 
novel approach to the assessment of building sustainability, where social and economic 
aspects are equally important as building environmental performance. Arguably, whilst striving 
for simplicity, SBAT makes compromises in terms of the comprehensiveness of environmental 
issues covered in the assessment. 
The development of SBA T was primarily driven by the need for the assessment of building 
performance in terms of sustainability. However, Gibberd (2002) argues that a building 
assessment method should be also capable of assessing the contribution of buildings in 
supporting and developing more sustainable social, economic and environmental systems in 
their localities. A building assessment method that addresses the unique sustainability 
challenges and needs of the South African built environment and construction industry should 
provide a comprehensive and flexible assessment of building products and processes, easily 
adjusted to different assessment situations (i.e. different urban or rural settings and different 
building types). 
In addition, building assessment should explicitly aim to change building stakeholders' personal 
' 
attitudes as well as construction practices (i.e. building design and production) that might 
prevent the South African construction sector from pursuing sustainability. Therefore; it is 
desirable to maximise the significant educational and empowering opportunities offered by 
building assessment in order to change current behaviours and building culture. This can be 
achieved by ensuring direct stakeholder involvement in the building assessment process, 
which empowers the participants through hands-on experience. 
. ( 
2.5 ENHANCING BUILDING ASSESSMENT PRACTICE IN SOUTH AFRICA 
Implementation of sustainable development at global, regional and local levels involves 
innovation, changes in behaviour patterns, stakeholder perception, procedures, and 
technologies (Devine-Wright et al., 2001). Building assessment methods have an important 
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role to play in integrating the premises of sustainability into construction practices. However, 
this will only be possible when building assessment methods effectively influence the decision-
making processes at every level and stage of a building process (i.e. planning, design, 
construction, operation and decommissioning). 
It is apparent that the established building assessment methods focus primarily on the aspects 
of green or sustainable building (i.e. building as an end-product), but that contributions towards 
a sustainable product delivery (i.e. a building process) are rarely explored and achieved. An 
effective implementation of the sustainable construction agenda requires that the principles of 
sustainable development are reflected in a building process. By addressing the issues of equity 
and participation through stakeholder-orientated sustainability assessment, building 
assessment methods could significantly enhance the ·overall sustainability of project delivery in 
the construction sector. 
Although the present trend in research in sustainable construction focuses largely on achieving 
better environmental performance of buildings through technical innovation and improved 
efficiencies of building materials and components (Uher, 1999), the key challenge facing the 
construction industry lies in the ability to operationalise the principles of sustainable 
development (e.g. the inter- and intragenerational equity and the carrying capacity of the 
natural environment). Building assessment methods can assist in this if more emphasis is 
placed on the development of. a value-adding process of building assessment. 
When describing the concept of sustainable development in 1987, the Brundtland Commission 
emphasised the need to develop new approaches to assess progress towards sustainability. In 
1996, an. international group of measurement practitioners and researchers produced a set of 
principles ("The Bellagio Principles for Sustainable Assessmenf') intended to guide the process 
of developing sustainability (sustainable) assessment methods irrespective of their nature 
(i.e. application purposes) (Hardi and Zdan, 1997). These principles provide valuable terms of 
reference for the development of a specification for the building sustainability assessment 
model suited to the South African built environment, specifically with respect to the challenge of 
operationalising sustainability within the assessment process. 
2.5.1 Adopting the Bellagio Principles in Building Assessment Methodology 
[ 
The Bellagio principles have a universal character and can be applied to any sustainability 
assessment situation. They serve as practical guidelines for the whole of the assessment 
process. The principles address four aspects of assessing progress towards sustainable 
development (Hardi and Zdan, 1997): 
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The starting point of any assessment.(i.e. a guiding vision and goals); 
Assessment content (i.e. holistic perspective, essential elements, adequate scope and 
practical focus); 
Key issues of the assessment process (i.e. openness, effective communication and 
broad participation); and 
The need to establish a continuing capacity for assessment (i.e. ongoing assessment 
and institutional capacity). 
Since sustainability is achieved through an ongoing process of improvement, identifying a 
vision (i.e. direction of a desirable change) and developing realistic goals are imperative for 
sustainability assessment. According to the Bellagio principles, the assessment of progress 
toward sustainable development should be guided by a clear vision, which is articulated 
through a set of goals and reflects the values of a particular community or region. In the 
building assessment context, the vision needs to be established by building stakeholders 
involved in the assessment process and be aligned with the agenda of sustainable 
construction. 
The assessment of sustainable development requires the adoption of a holistic perspective. 
The object of sustainability assessment is perceived as a system that adequately responds to 
and co-evolves with changing environments (Hardi and Zdan, 1997). Building assessment 
should therefore acknowledge the diversity of interconnected environmental, social, economic 
and technical factors, which shape the context of building developments. The emphasis of the 
assessment should be placed ori seeking opportunities to improve the condition of social, 
ecological, and economic systems affected by any proposed construction project. It is also 
important that building assessment considers both positive and negative consequences of 
human activity in a way that reflects the costs and benefits for human and ecological systems, 
in monetary and non-monetary terms (ibid.). 
Moreover, the assessment of sustainability needs to recognise the cause-effect linkages 
between the built environment and the social and ecological systems (Hardi and Zdan, 1997). 
Most building assessment methods focus almost exclusively on the environmental dimension 
of sustainability. Possibly the main reason for this is the difficulty of tackling socio-economic 
1 dimensions of sustainability, particularly at the scale of individual buildings (Graham, 1998). 
Yet social equity, cultural considerations and economic factors are of particular importance· in 
South Africa. Sustainability assessment should play a significant role in enhancing human and 
social wellbeing, for example by ensuring that the benefits of economic development in 
construction sector are equitably distributed. The opportunities for human upliftment and the 
empowerment of building stakeholders need to be rigorously identified. 
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In terms of its scope, building sustainability assessment should offer a comprehensive 
evaluation of a building project life cycle adopting a time horizon long enough to capture both 
human and ecosystem time scales (Hardi and Zdan, 1997). In this way, the assessment model 
could strive to respond to the needs of future generations, and at the same time demonstrate 
more immediate benefits associated with sustainable building. 
Another important issue is to adopt an adequate spatial scale in building assessment 
incorporating a micro-urban context, which enables the users to identify crucial interactions 
between the built and natural environments. Although building assessments address global 
environmental concerns (e.g. resource efficiency), practitioners must be wary of neglecting the 
indirect and cumulative impacts that buildings can have at the regional or local scale. 
In terms of its methodology, sustainability assessment is based on an explicit set of categories 
and an organizing framework that links vision and goals to indicators and assessment criteria 
(Hardi and Zdan, 1997). The construction industry's vision of sustainability should guide the 
selection of building sustainability assessment criteria and targets. As assessment would have 
to focus on a limited number of key sustainability issues (ibid.), the building sustainability 
assessment model should minimise the number of criteria analysed in any assessment 
situation without compromising its effectiveness. A scoping stage would therefore play a critical 
role in this regard, as it provides a means for agreeing on a limited number of indicators or 
indicator combinations that will form a basis for the subsequent building assessment. 
Furthermore, sustainability assessment methods should permit comparison by standardising 
measurement wherever possible (Hardi and Zdan, 1997). The structure of the building 
sustainability assessment model needs to make rating and scoring scales explicit for the 
purposes of consistency. Building assessment should be also based on comparing indicator 
values to targets, reference values, ranges, thresholds, or direction of trends, as appropriate. 
The development of a methodology for the building s·ustainability assessment model must be 
an open process accessible to all role players within the construction industry and other 
affected and interested parties. Transparency and accessibility are key features that can 
increase the credibility of building assessment amongst the public and within the construction 
industry. It is also necessary to make the methods and data used in building assessment 
accessible to all. Thus, methods of evaluating building performance, scoring/rating systems 
and weighting of criteria should be clearly stated in assessment results. In addition, all 
judgements, assumptions and uncertainties regarding data and their interpretations have to be 
clearly communicated to decision-makers. Building assessment has to optimise the processes 
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of information exchange and knowledge transfer, as it would be of little consequence if their 
results do not change the way buildings are designed, constructed and used. 
In addition, any building sustainability assessment method should be designed to address the 
needs of the audience and users. Building assessments that produce technical results in a 
format that is only intelligible to experts will be ineffective in practice. To make the construction 
process sustainable, all role players in building development need to be able to comprehend 
the results of building sustainability assessments and their implications. Therefore, aiming for 
simplicity in the structure and use of the building sustainability assessment model, the method 
must allow for the simple presentation of useful information without omitting important details. 
Results should be structured to allow users to view the overall score of complete building 
assessment as well as the ratings of categories and sub-categories. Furthermore, the 
performance of a building should be able to be assessed with reference to the different stages 
of its life cycle. 
Any building sustainability assessment method should also be dynamic in nature in order to 
remain relevant. It needs to be iterative, adaptive and responsive to change and uncertainty. 
As it is necessary to adjust assessment goals, frameworks and indicators when new insights 
are gained, such a method has to be flexible and adaptable. Most importantly, it should 
promote the culture of collective learning and provide a feedback mechanism to enhance 
construction practices in South Africa. 
The Bellagio principles place strong emphasis on the value of participation in sustainability 
assessment. A lack of well-defined objectives that reflect stakeholder values would 
considerably reduce any support for the assessment process (Johnson, 1999). Therefore, 
stakeholder participation should constitute a critical feature of any building susta!nability 
assessment method. 
Broad participation in building assessment would definitely enhance decision-making and 
thus secure a firm link between adopted policies and resulting actions. However, participation 
should go beyond placating and informing interested and affected parties, and seek to 
actively engage them in providing practical input. In fact, the scope of building sustainability 
assessment should be determined by all interested and affected parties and not only by a 
panel of experts. The value-based nature of sustainability underlines the imp1ortance of this 
· assertion (Hardi and Zdan, 1997). 
Participatory approaches to sustainability planning and decision-making can facilitate the 
evolution of stakeholder perceptions and develop shared values through dialogue-based 
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learning (Meppem and Gill, 1998). This key premise underlies efforts to secure effective 
stakeholder participation in building assessments and, hence, attain sustainability in the built 
environment and construction sector. 
2.5.2 Promoting Equity and Capacity-Building in Construction through Participatory 
Building Assessment 
It has been mentioned that human and social dimensions of sustainable construction are 
especially important in developing countries. By addressing the issue of equity through 
stakeholder-orientated sustainability assessment, building assessment methods have the 
potential to significantly enhance the overall sustainability of project delivery in the construction 
sector. The dominant technical focus of the building project diverts attention from the actual 
building process taking place to the physical aspects of a building product. Yet a product view 
holds only a limited capacity for any performance improvement in the building process 
necessary to deliver products of desired quality and fitness for purpose. 
Experience has shown that there is a direct link between the sustainability ana success of 
projects and effective participation, which allows the views, perceptions, interests, values, and 
needs of interested and affected parties (stakeholders) to be integrated into project decision-
making (World Bank, 1999; Davis-Case et al., 1992). The commonly recognised benefits and 
contributions of participation to the implementation of sustainability in projects include the 
promotion of equity and fairness, distribution of power, empowerment and capacity-building,. 
integration of stakeholder knowledge, better understanding of contextual issues, greater 
commitment to project goals, as well as enhanced process legitimacy through transparency 
and credibility of the decision-making (Paavola and Adger, 2002; Barraclough, 1990). 
Participatory approaches shape public perception of the possible costs related to 
environmental risk and the willingness to pay (Toth, 2001 ), which often favours a responsible 
course of action over individual interests. Public participation also mobilises cultural values and 
traditional wisdom in the transition to a sustainable development path (Nishioka, 1999). Toth 
(2001) argues that perspectives on environmental and social problems and management 
strategies differ between developed and developing countries, and that it is important to 
identify and accommodate localised and culturally bounded perceptions and interpretations of 
\ 
global environmental risks and their local repercussions. This can only be achieved through 
participation. 
There is a clear need for effective mechanisms to integrate internal and external stakeholders 
to share and own the building process. Such stakeholder management measures should 
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provide a platform for dialogue, mediation and reconciliation of potentially conflicting 
stakeholders' views of the building process. Building assessment methods have a central role 
to play in this endeavour. 
There are obvious benefits of applying a participatory approach in building assessment. 
Stakeholders provide valuable input into the process of identifying significant issues to be 
assessed, setting targets and, most importantly, establishing project values. Empowerment 
through participation and knowledge exchange is another significant spin-off from stakeholder 
involvement. Moreover, catering for stakeholder participation can make a building assessment 
method more context-sensitive, effective and practical. 
The opportunities for a more direct stakeholder input and involvement in the assessment 
process have been explored in SBAT and SPeAR. Both methods recognise stakeholder 
participation as a necessary component in setting the assessment context. SBAT and SPeAR 
encourage integrated design by involving the design team and the client/end-users in target-
setting. However, the broader benefits of integrated collaborative design and learning are not 
explicitly addressed by these methods. 
2.5.3 Searching for New Approaches 
In order to improve on the existing practice of building assessment in South Africa, it is 
necessary to seek out valuable approaches to participation and the assessment of 
sustainability at a project level applied in different fields. This research proposes that valuable 
lessons can be drawn from Environmental Assessment (EA) and the Process Protocol (PP) to 
inform the development of a functional specification for the model for building sustainability 
assessment. Both EA and PP offer an integrated and complementary way of enhancing 
building sustainability assessment for the South African built environment. 
The extensive experience of public participation in EA provides a significant source of 
participation practices, tools and workshop techniques that can be readily applied in building 
assessment. EA can also inform the process of prioritising assessment issues and optimise the 
learning opportunities throughout the building assessment process. The Process Protocol is 
proposed as a potential source of solutions to overcome technical barriers to participation in 
terms of co~ceptualising the building process and establishing a common language both within 
and beyond the construction industry. The Process Protocol can also facilitate the articulation, 
structuring and management of the assessment process. 
74 
2.5.3.1 Learning from Environmental Assessment (EA) to Inform the Practice of 
Building Sustainability Assessment 
The aim of Environmental Assessment (EA) is to introduce an effective and systematic 
consideration of biophysical, social and economic issues into all important decision-making 
stages (Bisset, 1996). The key challenge is to deliver a process that reflects the different value 
sets that are at play in a given project context (Mulvihill and Jacobs, 1998). Therefore, EA is 
inherently participatory in nature (Post et al., 1998). 
EA can provide a means for stakeholder definition and identification, which is a crucial but 
often problematic component of participation. Susskind (1983) maintains that the key to 
success is to shift the focus. from the number of participants involved to the categories of 
interests to be considered. However this requires defining in advance interests with a legitimate 
stake and finding ways of injecting new participants into an ongoing assessment process. 
A scoping procedure, which constitutes an integral part of environmental assessment, reduces 
. the amount of data collection and analysis by identifying key issues and variables of the project 
assessment and implementation (Noble, 2000). Incorporating the scoping procedure in building 
assessment should improve its effectiveness by identifying potential conflicts and opportunities, 
and significant assessment issues. Moreover, scoping can improve building assessment by 
addressing the issue of assessment philosophy, methodology and its content (Mulvihill and 
Jacobs, 1998). 
The interpretation and translation of information into effective decision-making occurs through 
a filter of values (Cole, 2004). As the values and perspectives that people hold are shaped 
during a discourse in which they engage, EA fosters greater personal and social responsibility, 
and it aims to increase the importance of long-term environmental considerations in decision..: 
making (Wilkins, 2003). The process of selecting and defining assessment indicators and 
targets, which involves negotiation amongst participants, provides an explicit expression of 
their values. The resulting sustainability targets represent detailed and measurable units of 
sustainability objectives at the level of a building system and the system's single components 
(Persson, 2002). Similar objectives need to be established, according to the interests of all 
stakeholders and the specific project conditions, in building assessment. 
EA is a powerful tool for collective learning and building consensus. Initially, the role of public 
participation in EA focused on obtaining information about public concerns and educating the 
public about a proposed development (Saarikoski, 2000). However, its application has evolved 
into a system for producing knowledge, as it· offers a forum for different stakeholders to 
75 
deliberate and exchange views and their knowledge on the anticipated impacts c:if the 
proposed development (ibid.). By adopting an EA-type approach, building assessment can 
similarly become a vehicle for stakeholder capacity-building by providing participants with a 
platform to exchange information and produce knowledge based on dialogue and mediation .. 
2.5.3.2 Using the Process Protocol (PP) to Enhance Building Assessment Process 
The Process Protocol is a generic process map for design and construction, which provides a 
framework for carrying out any construction project (Kashyap et al., 2003). It is essentially a 
common set of definitions, documentation and procedures that provides the basis to allow a 
wide range of organisations involved in a construction project to work together seamlessly (Lee 
et al., 2000a). 
The Process Protocol was developed to provide a common set of understandings and to 
identify the generic activities that comprise the building process without reflecting the interests 
of particular industry groups (Cooper et al., 1998). There are a number of advantages of 
adopting the Process Protocol in the construction· industry (Lee et al., 2000a). The Process 
Protocol provides a whole project view recognising the interdependency of activities that occ;ur 
throughout the project and focuses on the identification, definition, and evaluation of a client's 
requirements. It also encourages a team environment and appropriate and timely 
communication and decision-making by enabling the coordination of the participants an(:! 
activities in construction projects and identifying their responsibilities (ibid.). 
Transparency and clear communication of information are key to a successful and meaningful 
outcome of building assessment. Arguably, alignment with the Process Protocol can make the 
information received from building assessment more adequate and suitable to all decision-
makers in the construction sector. It can also enable the assessment methodology to be 
presented in a language understandable to the construction industry that will be required to 
apply it in practice. At the same time, it can make the assessment process more accessible to 
lay stakeholders by presenting it in a language that is independent of the technical terminology 
of the industry. 
Furthermore, the Process Protocol provides useful insights into the requirements of a building 
assessment method to correspond to different patterns of the building process, where 
procurement paths may vary and where the roles and responsibilities of particular stakeholders 
may differ. These include the coordination of activities and tasks, allocation of responsibilities 
and definition of the formats of input and output information packages. 
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Hence, the building sustainability assessment model proposed in this thesis is mapped against 
the Process Protocol using process mapping to facilitate the presentation of the assessment 
methodology and the interfaces between building assessment and building activities. This can 
assist stakeholders in understanding where they fit into the process and what is required of 
them, and improve communication. 
2.6 CONCLUDING REMARKS - LESSONS FOR THE BUILDING SUSTAINABILITY 
ASSESSMENT MODEL 
This chapter outlines the principles that should be incorporated into the practice of building 
assessment if it is to meaningfully advance the ideals of sustainable development in 
construction. Arguably, any building sustainability assessment needs to promote inter- and 
intragenerational equity and aim to preserve the carrying capacity of the natural environment. 
More importantly, the notion of sustainability requires that emphasis in building assessment is 
placed on process-related aspects of construction, and that a systems thinking is used in the 
conceptualisation of building projects. Building assessment should also foster the identification 
of interdependencies and interactions between human and environmental systems at different 
levels (e.g. between the built and natural environment or between a building and its occupiers). 
Another key challenge that needs to be addressed in the practice of building sustainability 
assessment is posed by the paradigms of weak and strong sustainability. The consideration of 
these two alternative approaches to attaining sustainable development should be made explicit 
in establishing values that form basis for decision-making during building assessment and the 
building process. In addition, the Daly Triangle can guide building stakeholders in the 
discussion of any construction initiative in terms of its purpose and implementation approach. 
In this way, the consideration of means versus ends during building project conceptualisation 
can be effectively introduced via building sustainability assessment. 
Further, the chapter presents building assessment methods as important means of changing 
building practices. With the introduction of sustainable development agenda in construction, 
building assessment methods are expected to help to facilitate the required transition in this 
sector. The review of key challenges in addressing sustainability in construction reveals that 
building assessment methods can play a significant educational and empowering role in 
promoting sustainable construction practices. 
The discussion of green and sustainable building assessment practice and the review of 
established building assessment methods (i.e. BREEAM, LEED, GBTool, SPeAR and SBAT) 
allow for the identification of the necessary qualities of the building sustainability assessment 
model (see Table 1 ). Sustainable construction represents a challenge to the basis of decision-
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making within the building process, thus the model needs to integrate social, economic and 
environmental aspects of a building development. As this extends the scope of building 
assessment, the model should provide means for the identification and selection of the most 
significant issues. The assessment methodology should also be based on pre-established 
goals, targets and indicators. In addition, building assessment needs to be aligned with a 
strategic approach to the implementation of sustainability in construction while proposing 
context-sensitive solutions. 
Table 1: A Summary Table of Selected Established Assessment Methods 
SELECTED ESTABLISHED CHARACTERISTIC FEATURES OF REASONS FOR INCORPORATING 
BUILDING ASSESSMENT BUILDING ASSESSMENT METHODS INTO THE MODEL'S 
METHODS SPECIFICATION 
Building Research 
- BREEAM addresses a very wide - BREEAM highlights the 
Establishment range of biophysical building importance of ensuring that 
Environmental impacts differentiating between building assessment method 
Assessment Method global, local and indoor should provide means of guiding 
(BREEAM) environments. The method the planning and design activities 
provides the assessment within and assessing building practices 
three broad areas: design and throughout a building's life cycle. 
procurement issues, core building 
A participatory approach in the issues (i.e. potential environmerital -
impacts during a building's development of an assessment 
operation), and management and weighting system (or the 
operation issues. prioritisation of significant 
assessment issues) is a valuable 
- Its weighting system reflect a quality of a building assessment 
consensus reached by a range of method. 
interest groups including 
government policy-makers, 
construction professionals, local 
authorities, material producers and 
academics in the process of 
assigning importance to different 
sustainability issues included in the 
assessment framework. 
- The method caters for existing and 
new buildings, allowing for the 
retrofit of environmental 
technologies in old buildings and 
intelligent design of new structures. 
- BREEAM was de~igned as an eco-
labelling system, which can be 
used for marketing purposes. 
Building assessment ends with a 
rating of building environmental 
performance, which may be 
rewarded as Excellef/t, Very Good, 
Good and Fair. 
Leadership in Energy and 
-
LEED offers a very comprehensive - An important and valuable feature 
Environmental Design assessment of biophysical of LEED is that building owners 
(LEED) building-related issues. and users (self-assessors) are 
Assessment criteria are grouped provided with information on 
according to the type of impacts different strategies that help avoid 
(e.Q. water enerQY materials), but neQative environmental impacts 
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it also distinguishes criteria related and enhance the building's 
to innovation and the design performance. All building 
process. assessment methods should 
LEED is a self-assessment system 
focus on stakeholder learning and 
- capacity building. 
for new and existing commercial, 
institutional and high-rise 
residential buildings. It is 
supplemented with a reference 
guide, which explains how credits 
can be achieved (i.e. using 
particular methods or practice). 
This can be considered as a very 
useful educational feature ofthis 
building assessment method. 
- LEED was established as an 
environmental labelling system that 
defines and rates green buildings 
Depending on the total amount of 
credits, the building obtains a 
rating level of LEED Cerlified, 
Silver, Gold or Platinum. 
- The objectives of LEED are to 
assist the project and design team 
in green design by establishing a 
common standard of measurement 
and to stimulate green competition. 
LEED links its criteria to existing 
performance standards established 
by other bodies such as the . 
Environmental Protection Agency. 
Green Building Tool 
- GBTool is a product of an - Any building sustainability 
(GBTool) international initiative to collate assessment method needs to be 
existing building assessment comprehensive, yet simple and 
methods and develop a system that easy to use. Building assessment 
could be used worldwide to test method should allow for the 
environmental performance of identification of the most 
buildings. significant building-related issues 
GBTool is applicable to different 
in the context of particular 
- assessment. 
types of buildings; such as 
commercial, multi-residential and 
schools. The method handles a 
broad range of applications, both in 
terms of building type and scale, 
and can be utilised as a 
performance assessment method 
or a design guideline method 
- The assessment framework of 
GBTool is hierarchically structured 
using a nesting approach. The 
higher levels of assessment are 
logically derived from the weighted 
aggregation of the lower levels. 
r_ GBTool is designed to assess 
relative improvements over typical 
practice in building design and 
construction. It enables its users to 
reflect national priorities, 
technologies, building traditions and 
cultural values that exist in different 
countries through the customisation 
of benchmarks and weightings. 
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- The method is very comprehensive 
and complex, which has negative 
implications on user-friendliness. 
Sustainable Project - SPeAR was developed to assess - Any building sustainability 
Appraisal Routine the sustainability of different assessment needs to integrate 
(SPeAR) products and processes. This biophysical, social and economic 
method allows for a graphical (positive and negative) 
illustration of sustainability of a implications of a building 
particular projecUprocess while development. 
demonstrating a continual Since many of diverse building-improvement and evolution of the -
project over time. related issues are qualitative in 
nature, building sustainability 
- SPeAR combines social, assessment cannot be limited by 
economic, natural resources and relative, quantitative 
environmental issues. The measurements. Similarly to 
graphical representation of results SPeAR, the assessment 
indicates both positive and methodology should rather be 
negative building impacts. based on pre-established goals, 
SPeAR is self-referential so the 
targets and indicators. It should 
- also help appraise the 
objects or initiatives that are sustainability of any building 
appraised using this method are project over time. 
not meant to be compared. 
Consequently, SPeAR offers a - Building sustainability assessment 
more qualitative assessment. method should focus primarily on 
The assessment and design teams 
understanding the specific context 
- of building assessment and 
derive actual assessment targets setting targets for each issue in 
with the client, and set quality order to make the overall building 
levels. The SPeAR method is then development more sustainable. 
employed to produce mini-
diagrams at each stage of the - Building sustainability assessment 
project to ensure that the targets method needs to incorporate a 
are achieved. In this way it aids participatory approach to building 
communication with the client and assessment by involving building 
the design and project teams professionals and lay 
SPeAR has not been developed as 
stakeholders (e.g. the client and 
- end-users). 
a building assessment method per 
se and thus is very general in 
nature. 
Sustainable Building - SBAT considers environmental, - While striving for simplicity, a 
Assessment Tool (SBAT) social and economic dimensions of building assessment method 
sustainability and applies an cannot be compromised in terms 
alternative approach to building of the scope of issues to be 
assessment based on target- assessed. 
setting. This method was It is important that the method specifically developed for a -
developing world context, which is provides a comprehensive and 
reflected in some of its assessment flexible assessment of building 
criteria (e.g. issues of stakeholder products ad processes, and can 
empowerment). be easily adjusted to different 
assessment contexts (i.e. urban 
- SBAT can be used to assess the or rural settings, different building 
design of new buildings, or in the types). 
\' refurbishment of existing buildings. Participation of building owners -
- By involving interested and and users as well as building 
affected parties in the development professionals in the assessment 
of sustainability performance activities should explicitly aim to 
targets that form the basis of change building stakeholders' 
SBAT, the method caters for personal attitudes as well as 
specific regional conditions and construction practices. The 
cultural values. educational capacity of building 
assessment methods needs to be 
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- SBAT can be used as a design- actively capitalised upon. 
support tool by providing a Building assessment methods checklist of the main 'rules of -
thumb' and assessment criteria. It should effectively influence 
can also be used to make a rapid decision-making at every level 
and rough assessment of building and stage of a building process. 
performance, which provides the 
framework for a more detailed 
analysis if requir!;)d. In addition, 
SBAT can support project 
decision-making by assisting in 
briefing the design team. 
- As the method is based on a 
framework consisting of a fixed list 
of assessment criteria, SBAT may 
not be sensitive enough to 
particular assessment contexts 
and needs. 
Moreover, the advancement in the practice of building sustainability assessment can be 
achieved by the incorporation of the Bellagio principles. In this way, building assessment 
methods can draw upon the expertise of international research and .practice in assessing 
sustainable development. 
Perhaps the most significant difficulty in promoting sustainable development in construction is 
the operationalisation of its principles (so that they can be easily applied in practice) in building. 
assessment and, through this, in the building process itself. The issues of sustainable 
development are fundamentally political in the sense that they are embedded in the access to 
power and resources. Addressing the issue of equity becomes an urgent priority of the 
sustainable construction agenda in the developing world. 
Equity, which forms a fundamental pillar of the social dimension of sustainability, is often 
addressed through participation. Arguably, a stakeholder-orientated building assessment 
process can positively contribute to the sustainability of building projects. Therefore, 
stakeholder participation should constitute a fundamental component of any building 
assessment that seeks to be appropriate for the South African built environment. 
To avoid abortive work, the building sustainability assessment model is built on the positive 
qualities of established sustainable building assessment methods (i.e. SPeAR and SBAT). 
Where the model differs is in the way in which it seeks to broaden participation drawing on the 
lessons learnt from environmental assessment (EA). This is supplemented by insights gained 
from the review of the Process Protocol (PP) .. 
Having identified EA and PP as two valuable resources to enhance the quality of building 
assessment, it is necessary to examine them in more detail. The origins of EA and PP, the 
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philosophies that underpin them, their evolLJtion, how they can contribute to building 
assessment and how they complement each other in this regard, are discussed in Chapters 4 
and 5. The next chapter presents methodology adopted in this research. 
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Chapter 3 
RESEARCH METHODOLOGY 
3.1 INTRODUCTION - ADVANCING THE PRACTICE OF BUILDING ASSESSMENT 
Knowledge is the outcome of any research undertaking. Research can be viewed as 
disciplined inquiry aimed at creating or extending knowledge (Frick, 1998). The purpose· or 
intent of research determines what kind of knowledge is created, and it subsequently 
influences the choice of appropriate inquiry methods (ibid.). Together these purposes or intents 
reflect a number of philosophical assumptions about the nature of knowledge. Collectively 
these assumptions are referred to as epistemology. Furthermore, these assumptions inform 
the investi~ative frameworks or methodologies that are used to govern and provide rigour to 
academic inquiry. 
The purpose of this chapter is to present the logic of inquiry and the processes by which 
knowledge has been generated and justified in this thesis (Blaikie, 1993). In other words, it 
describes the way in which the arguments produced in this inquiry can be justified (Faludi, 
1986). Methodology refers to the logic of decision-making process (Mouton and Marais, 1990) 
in producing reliable and valid knowledge (Livesey, n.d.). Consequently, this chapter presents 
the researcher's epistemological position and the methodology applied to a~dress the research 
' . 
problem put forward in this thesis. Furthermore, the process of conducting a workshop with 
practitioners to validate the logic of research argumentation is also presented. This workshop 
forms an integral part of the research methodology. 
The underlying purpose of this research is to contribute to the improvement in the practice of 
building sustainability assessment. This contribution comprises a conceptual model for building 
assessment that incorporates the premises of sustainable development. More specifically, the 
research proposes the development of the functional specification for the building sustainability 
assessment model that is relevant to the South African built environment. Therefore, this 
inquiry seeks to add to the theory of practice (i.e. praxiology) in the field of building 
assessment. This is achieved primarily by synthesising relevant lessons from the theory ~nd 
practice of Environmental Assessment and construction management for the practice of 
building sustainability assessment. The research outcomes emerging from this inquiry, which 
are embedded in the functional specification of the model, relate directly to the matters of utility 
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and invention (i.e. design and development) with an aim to advance the theory and, through 
this, influence the practice of building assessment. 
By definition theoretical research is concerned with theory building. The importance of theory 
building is depicted by Lawrence (1997:84) who states that."theory building is a means to 
achieve an enhanced environment, better decision-making and improved practice". The theory 
constructed through this research does not only engage with practical aspects of building 
sustainability assessment, but also includes theoretical claims regarding the future evolution of 
the practice of building assessment. 
3.2 EPISTEMOLOGICAL POSITION 
Before discussing the research methodology any further, it is necessary to lay out the 
epistemological position that supports the inquiry, generates new knowledge and underpins the 
validation of the arguments made in this thesis. Epistemology has been defined as "the theory 
of science of the method or grounds of knowledge" (Blaikie, 1993:6). In other words, 
epistemology is a theory of knowledge and includes assumptions about the possible ways of 
gaining knowledge (ibid.). Thus, epistemology provides a "general orientation as to how the 
research is conducted' (Dawson, 2003:326). 
It has been mentioned in the beginning of this chapter that the purpose of all research is the 
generation/discovery of knowledge. Any research process becomes, in operation, a learning 
process (Root, 2000). If academic research is viewed as a formalisation of the learning process 
then the "epistemological position is merely a statement as to what aspect of the learning cycle 
is the focus of study" (ibid.:122). Kolb (1986) describes the learning cycle as a process that 
consists of four stages, namely, concrete experience, abstract conceptualisation, reflective 
observation and active experimentation (see Figure 4). Within this learning, there is a cyclical 
pattern: from Experience through Conceptualising and Reflection to Action and on to further 
Experience. 
Root (2000) points out two general aspects of the learning cycle, namely, the testing of 
theoretical models against reality, and the experience of reality allowing the development of 
mental models. One or other of these general aspects is given greater emphasis within most 
research methodologies. For example, grounded theory (Glaser an~ Strauss, 1967 cited in 
Root, 2000) is concerned with the construction of theory grounded in the data, and so it 
concentrates on the development of mental models. In contrast, scientific method places 
greater emphasis on the testing of models through active experimentation. 
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Figure 4: Root's Modification of Kolb's Learning Cycle Process (source: Root, 2000:122) 
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These aspects constitute continuous, indivisible parts of the whole learning process and ought 
not to be viewed as discrete entities of the overall learning process (Root, 2000). Nevertheless, 
any research enquiry can apply itself to a specific part of the cycle (e.g. the application of an 
existing research tool or theory to a different context) without detracting from the overall 
learning process. The purpose of this research is the development of a mental (conceptual) 
model for the building assessment process. Therefore, the research approach is sourced from 
methodologies that emphasise that aspect of the learning cycle. 
Theory cannot be fully divisible from practice, just as "thought is not independent of existence 
and experience" (Lawrence, 1997:83 citing Mannheim, 1936). Thus, theory cannot be free from 
empirical elements. According to Lawrence (ibid.), deductive (theory-practice) and inductive 
(practice-theory) reasoning constitute the two iterative and complementary routes to theory-
building. The deductive route implies a reasoning "toward observations", whereas the inductive 
route relies on a reasoning "from observations" (Babbie, 1995:55). These two approaches to 
theory-building are not mutually exclusive (Mouton and Marais, 1990). If theory is inherently 
inductive, i.e. constructed from empirical sources, it "is also deductive in that from a knowledge 
of one part, aspect, sequence, or difference, the mind can deduce through logic the probable 
characteristics of other aspects or even, daringly, entire sequences or structures" (Peet, 
1998:5). Arguably, all types of research (quantitative and qualitative) are based "upon a 
complex admixture of deductive and inductive procedures" {Turner, 1988: 111 ). This research 
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entails a deductive theory construction as arguments are built and conclusions drawn through 
logical reasoning (Ghauri and Gr0nhaug, 2002). 
Popper (1974 cited in Faludi, 1986) argues that it is not possible to actually establish whether 
theories are in fact true. For Popper truth means correspondence with the facts, and facts are 
descriptions of observed states of affairs. The only possibility is to eliminate theories which are 
false (Blaikie, 1993). However, knowledge should be justifiable through the consistency of logic 
in the arguments made. 
The research presented in this thesis does not entail any empirical work in the traditional sense 
of experimentation and observation. In addition, it does not aim to operationalise and measure 
the theories that are advanced. This thesis has a philosophical character as it presents "a 
sustained rational reflection about general principles that has the aim of achieving a deeper 
understanding" (Magee, 1998:230 cited by Hill, 2004:19) of building assessment. Hence, the 
theory in this thesis is constituted or constructed through a deductive process of reasoning -
methodological reflection (Faludi, 1986). 
The methodology applied in this research · involves a critical description of the state of 
knowledge and the review of experience and practices in the fields of building assessment, 
environmental assessment and construction management, as documented in literature. This 
methodological reflection informs the development of a conceptual model for building 
sustainability assessment. Communicated through its functional specification, this model is 
subsequently subject to validation by building professionals during a validation workshop (refer 
to Section 3.4). In this way the theory constructs advanced in this thesis are laid open to be 
challenged by others - using a critical rationality approach. More importantly, final conclusions 
and recommendation of this research can be informed by the practical experience of building 
practitioners (i.e. participants of the workshop) and their expectations of such a model. 
According to Hoch (1984 cited by Lawrence, 1997), theory building is a practical and moral 
undertaking. It needs to be directed consciously toward a purpose that is external to both 
theory and action (ibid.). Again, this differs from the tradition of scientific method which is 
expected to be value free (de Beer, 1994). More often this is now recognised to be an idealised 
notion in that even research in the hard sciences is inherently a social process (Kuhn, 1970). In 
( 
th1s case, the research is guided by a specific and explicit purpose, namely, to improve the 
existing practice of building assessment. For this reason, the philosophical underpinning 
adopted for this research is provided by praxiology. 
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3.2.1 Applying the Philosophical Approach of Praxiology 
The theory that is mostly advanced in this thesis can be classified as praxiology of building 
assessment. The term praxiology is derived from the ·Greek words praxis (activity) and logos 
(science). While referring to praxiology as a theory of practice, theory is not necessarily 
understood as "a system of formal hypotheses that generate explanations and predictions" 
(Stern, 2003:187). In this context, theory could be depicted as "a general or systematic way of 
approaching a given subject matter' through the provision of models and development of 
conceptual frameworks or categories (ibid.:187). 
Praxiology is regarded as the most general of practical sciences (Grygianiec, n.d.). It can be 
defined as a normative "study of practical activity and knowledge" (Petrina, in press:58). 
Praxiology thus contains descriptive and normative theses. Descriptive theses explain and 
clarify fundamental concepts in praxiology and their relationships. The theses of a normative 
nature indicate appropriate directives that make a certain action efficient and effective in 
respect to a desired end-point (Grygianiec, n.d.). Therefore, the primary values of interest in 
praxiology are effectiveness and efficiency, which determine the rationality between means 
and ends (Petrina, in press). 
Praxiology also deals with the values and ethical considerations (axiology) inherent in putting 
theory into practice (Dawson, 2003). Praxiology is concerned with how practitioners and 
researchers should act, and how they solve practical problems and implement concrete plans 
of action (ibid.). It has been proposed that praxiology implies a Triple E analysis (Dawson, 
2003; Gasparski, 1996): 
1. Effectiveness as related to the result of action; 
2. Efficiency as related to the process of action; and 
3. Ethics as related to the values that guide this action. 
Praxiological theoretical sentences express universal generalisations about instrumental value, 
i.e. what means are effective, instrumentally good in bringing about an end, or ends (Steiner, 
1988). 
Praxis (acting) provides a developmental link between theory and practice, as it focuses on 
"rational activities directed towards what to do" (Steiner, 1988:4). However, Steiner (ibid.:47) 
emphasises that "praxiology is distinct from development because it is theoretical, whereas 
development is the domain of applied theory and models of theory are developmental 
requirements". The specification for the building sustainability assessment model, presented in 
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this thesis, falls into the theoretical domain of praxiology. Operationalisation of the model would 
be regarded as development. 
The following sections present a brief discussion on theory building and introduce the concept 
of developing a conceptual model-for theory. 
3.3 CONSTRUCTING A THEORY OF BUILDING ASSESSMENT 
Theoretical research is concerned with theory building and conceptual analysis (Mouton and 
Marais, 1990). Theory is derived from the Greek theoria, which means contemplation or · 
speculation (Steiner, 1988). "Theory explains, guides and enhances understanding'' 
(Lawrence, 1997:81 ). It comprises interrelated constructs (concepts), definitions and 
propositions that present and explain phenomena (Kerlinger, 1986). Thus, theory has an 
explanatory and prescriptive power (Lawrence, 1997). According to Faludi (1973), explanatory 
theory focuses on identifying and explicating causal connection between variables that 
characterise a phenomenon, whereas prescriptive theory offers normative guidelines to future 
action. 
Theoretical knowledge consists of theoretical facts about essential properties (of universals or 
any object of theorisation) and their relations (Steiner, 1988). Faludi (1973:21) points out that 
theory can be also conceptualised as a "framework for thinking''. An invaluable consequence of 
providing such a framework is the ability to place experience into a context (ibid.). Theory 
affects the practice as it provides the principles for practice. Hence, theory is both symbofic (i.e. 
abstract or conceptual) and empirical (i.e. grounded in observation and experience) (Lawrence, 
1997). However, Steiner (1988:8) emphasises that "the requirement for all the (theoretical) 
statements to be empirically testable is not acceptable for a general definition of theory'. · 
Steiner (ibid.) notes that the truth of certain theories (e.g. mathematical or philosophical) cannot 
be empirically tested, as they do not depend on observation. Therefore, empirical testability of 
theoretical statements cannot be regarded as a necessary condition for theory validation in all 
instances. 
Theory building relies on both analysis and synthesis (Lawrence, 1997). Steiner (1988) argues 
that the construction of theory usually involves either correction of, or addition to already 
existing theories. Thus, theory building is an exercise of emendation and extension (ibid.). 
Theory consists of concepts, which are abstractions that represent an object, property or 
phenomenon {Ghauri and Gr0nhaug, 2002). Concepts are "symbolic constructs" used when 
referring to phenomena (Mouton and Marais, 1990:58). Consequently, theory can be viewed 
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as a system for ordering concepts in a way that produces understanding of insights (Zaltman et 
al., 1977). Concepts and variables (characteristics of objects), which are the basic building-
blocks of knowledge, are integrated to form theoretical statements (Mouton and Marais, 1990). 
Statements are, in tum, arranged into conceptual frameworks according to "regulativeinterests 
or orientations" (ibid.: 136). 
Concepts acquire meaning, or even gain new meaning, within a conceptual framework, such 
as a theory, a model, or a typology (Mouton and Marais, 1990). The nature of a conceptual 
framework is determined by its functions, more specifically (ibid.): 
Typologies have a classifying or categorising function;· 
Models apart from classification also suggest new relationships heuristically; and 
Theories apart from the preceding functions {classification and heuristics) also fulfil 
an explanatory and interpretative function. 
As previously stated, this thesis proposes the conceptual framework for building sustainability 
assessment that incorporates the philosophy and principles of sustainable development. As 
the framework attempts to classify concepts and indicates relationships between variables; it 
falls into the category of models. 
3.3.1 Developing a Model for Theory 
Under certain conditions theories can be referred to as models (Steiner, 1988). Models provide 
a partial representation of a phenomenon, as they illustrate relationships between the major 
elements of a particular phenomenon in a simplified form (Mouton and Marais, 1990). This 
means that certain aspects of the phenomenon can be excluded in a model, while the most 
obvious ones are intentionally emphasised (ibid.). Models are characterised by the following 
aspects (Ghauri and Gn?Jnhaug, 2002:44): 
Representation: a model represents an object or phenomenon; 
Simplification: a model simplifies by reducing the number of factors included; and 
Relationship(s) exist(s) between the factors included. 
Models are us.ed for the purposes of description (e.g. may include mapping); explanation (may 
I 
present a thinking process, develop interesting implications and look for generality); prediction; 
and guidance of activities (Ghauri and Gr<2mhaug, 2002). Models can be generally classified as 
physical and conceptual (Steiner, 1988). The conceptual models can, in turn, be viewed as 
models-of and -for something (ibid.). Theory models are conceptual and also models-for 
(Steiner, 1988). Models are most commonly devised from theory "so that theories can impact 
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upon practical decision-making" (ibid.:9). However, theory can also be devised from models; 
modelling then becomes a part of theory construction. In this instance, a model offers 
propositions for theory (Blaikie, 1993). Thus, a set of propositions (to be tested) is derived from 
a model and, if successfully tested, will become a theory (ibid.). Consequently, theories can be 
constructed through models (i.e. models-for them) and be used through models (i.e. models-of 
them) (Steiner, 1988). 
The model proposed in this thesis plays a descriptive function, as it describes the process of 
building sustainability assessment through process maps. It also provides guidance for the 
improvement of praxis. As the model has been developed from a different conceptual context 
than existing building assessment methods and also acts to extend the existing theory of 
practice in the field of building assessment, it is referred to as a conceptual model and a model 
for the theory of practice. 
3.4 THE PURPOSE OF CONDUCTING THE VALIDATION WORKSHOP 
It is possible to distinguish between internal and external validity of a research undertaking 
(Mouton and Marais, 1990). Internal validity includes theoretical validity (conceptualisation), 
measurement validity (operationalisation), reliability (data collection), and inferential validity 
(analysis and interpretation) (ibid.). External validity determines whether the research results 
are legitimate outside the specific settings of the study (Bolton Institute, n.d.). Due to the nature 
of this particular research, conducting a validation workshop can assist in addressing its 
theoretical and inferential validity. According to Mouton (1996), reasoning· or argumentation 
leads to certain conclusions or judgements. Hence, the logic of argumentation needs to justify 
the conclusions reached in the research (Kaplan, 1964). One of the main aims of the 
workshop, conducted at the University of Cape Town, was to validate the logic of research 
presented in this thesis by subjecting the logic of argumentation (or reasoning) to a 
constructive criticism of the workshop participants. 
The specific aims of the workshop included validation for the logical consistency, explanatory 
power and usefulness of the model's specification. The workshop provided a forum to explicate 
any assumptions and simplifications made in the development of the model. Furthermore, 
conducting the validation workshop with South African, built environment practitioners provided 
I 
valuable information on existing construction practice. Issues of language, terminology, or 
usability that may act as barriers to the adoption and implementation of building sustainability 
assessment could be compared against the perceptions and experiences of the practitioners. 
In this way the workshop also helped confirm whether the model is responsive to the context of 
the South African construction sector. 
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The validation workshop took place on 25 October 2005 in the postgraduate seminar room in 
the Department of Construction Economic and Management at the University of Cape Town 
(UCT) (refer to Appendix A). The workshop was facilitated by Dr. David Root and attended by 
the following persons: 
Gita Goven of ARG Design - a Cape Town based architect who specialises in 
sustainable. design; 
Sandy Rippon - a self-employed architect who co-operates with the Environmental 
Evaluation Unit at the Department of Environmental and Geographical Sciences, 
UCT; 
Garth Blassoples of KFD Wilkinson - a civil engineer who specialises in 
infrastructure projects (e.g. the new Domestic Departures Terminal at the Cape 
Town International Airport), a director of KFD Wilkinson Consulting Engineers in 
Cape Town; 
Wayne van de Vent of Futuregrowth - a director of Futuregrowth Asset 
Management and a head of Property Team (Futuregrowth provides specialist fund 
management services in Southern Africa with a focus on quantitative investment 
and risk management processes applied to development funds, specialist equity 
and bond funds investments); and 
Dr. Richard Hill - a lecturer with a civil engineering background from the 
Department of Environmental and Geographical Sciences, UCT (also a co-
supervisor of this thesis). 
To ensure that participants understand the purpose, format and expected outcomes of the 
workshop, they had been provided with a set of pre-briefing notes (i.e. a precis of Chapter 6) 
prior to the workshop. The workshop was recorded on minidisks to ensure that all comments 
and observations were captured, and to allow for a detailed analysis of the debates between 
the participants after the workshop. 
The workshop agenda comprised a PowerPoint presentation (see Appendix B) followed by a 
group discussion. The presentation introduced the functional specification of the model, its 
main outcomes, use scenarios (based on process maps) and user personas (refer to Chapter 
6). Afterwards participants were\' requested to answer specific questions and to give critical 
feedback from their perspective on the information presented. 
The model for building sustainability assessment has been developed in this thesis, as well as 
presented during the workshop, in the form of a functional specification. This allowed for the 
communication of the model's application and the underlying methodology of building 
91 
sustainability assessment without referring to its design and operational details. The use 
scenarios of the model presented in this thesis, and during the workshop, do not represent any 
predictions, but rather serve as devices that support the discussion of possible applications of 
the model. The presentation of scenarios facilitated a debate during the workshop on potential 
improvements in the practice of building assessment through the description of the model's 
potential application situations. Subsequently, this discussion led to another debate on future 
trends in the evolution of the practice in terms of different emphasis in the application of 
building sustainability assessment methods and the discovery of their new roles. 
Furthermore, the use of process maps, developed for each model's use scenario, helped 
visualise interfaces between building assessment and a building project's activities. This 
allowed for the estimation of the model's effectives in achieving its intended outcomes. Process 
maps not only illustrate the progression of building assessment with the building process,. but 
also indicate how the potential outputs from building sustainability assessment can inform 
building process activities. 
The workshop brought together different viewpoints from the research community and 
business perspective. Therefore, the conclusions reached and recommendations proposed in 
this thesis have been enriched with a relevant practical experience and perceptions of the 
South African academics and built environment practitioners. The summary of the workshop 
discussions is presented in Section 6.5. 
3.5 CONCLUDING REMARKS 
The research undertaking presented in this thesis can be characterised as a process of 
conceptualising and cognitive structuring. The model for building sustainability assessment 
reveals the relationships between distinct components and activities of the building 
assessment process. It can be depicted as a model for an incipient theory (ibid.), as it attempts 
to explain how building sustainability assessment should work. In this sense the theory 
presented in this thesis is normative. However, in a more fully developed form (i.e. after 
model's operationalisation) this theory could be subjected to empirical investigation in future 
r~search. 
r 
The model for building sustainability assessment is not amenable to empirical testing in its 
present form. Consequently, the theory it advances cannot be readily falsified, but can certainly 
be challenged in terms of the logical reasoning upon which it is founded. Such was the role of 
the validation workshop conducted with the participation of the South African built environment 
practitioners. 
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Chapter 4 
ENHANCING BUILDING ASSESSMENT WITH LESSONS FROM 
ENVIRONMENTAL ASSESSMENT 
4.1 INTRODUCTION-EXTENDING THE SCOPE OF CONSIDERATIONS IN DECISION-
MAKING 
Traditionally, a primary role of Environmental' Assessment (EA) has been the "provision of 
environmental advice to decision-makers" (Hill, 2004:5). The effectiveness of EA is measured 
by the extent to which it influences the formulation of proposals 1and its subsequent influence 
on decisions (ibid.). This chapter explores in detail potential contributions from the field of EA 
towards the enhancement of decision-making in building assessment. This knowledge is drawn 
upon to strengthen the effectiveness of the building sustainability assessment model. 
The EA procedure was first introduced in the United States following the growing deman'd for a 
comprehensive approach to anticipating and avoiding environmentally disruptive activities 
(Y\/ood, 1995). EA became a formal policy requirement in the United States in 1969, under the 
provisions of the National Environmental Policy Act (NEPA) of 1969 (Sadler, 1996). Section 
102 (2)(C) of NEPA calls for the preparation of an environmental impact statement (EIS) for 
major federal actions that can significantly affect the quality of the human environment 
(Y\/athern, 1988). An EA report is expected to include information on the environmental impacts 
of a proposed activity; adverse environmental impacts which cannot be avoided; alternatives to 
a proposed action; the relationship between short-term use and the maintenance and 
enhancement of long-term productivity; and any irreversible and irretrievable commitment of 
resources (ibid.). In general, NEPA encourages federal agencies and relevant decision-makers 
to consider environmental consequences of proposed actions before resources are committed 
(Canter and Clark, 1997). 
More than 100 countries currently recognise EA as a formal process to help decision-makers 
consider the environmental consequences of proposed actions (Hill, 2004; Sadler, 1996; 
Wood, 1995). EA became a legal requirement in South Africa in 1997 (Hill, 2004). Previous to 
this it had been a voluntary practice with its application being strengthened by the publication 
of the "Guidelines for Integrated Environmental Management' in 1992 (Sowman et al., 1995). 
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Over the 36 years of EA practice, the field has undergone significant evolution in philosophical 
and methodological approaches in response to growing expertise in its application and to 
satisfy the changing needs of society. These changes are reflected in an increasing level of 
public involvement in the EA process (Sadler, 1996). 
The following sections present key definitions, objectives and the main stages of the EA 
process. Attention is paid to the role of EA in promoting sustainability and to how practitioners 
have responded to the challenge of implementing sustainable appraisals. Finally, the key areas 
of EA's relevance to building assessment are discussed, and particular lessons indicated. 
4.2 THE DEFINITION OF ENVIRONMENTAL ASSESSMENT 
Environmental Assessment (EA) is used as a general term to refer to the Environmental 
Impact Assessment (EIA) of projects and the Strategic Environmental Assessment (SEA) of 
policies, plans and programmes (Hill, 2004 ). EA aims primarily to facilitate an integrated 
decision-making process that incorporates environmental considerations (Hill, 2004; 
Eggenberger· and Partidario, 2000; Sadler, 1996). This is achieved through the provision of 
comprehensive information on potential environmental effects, risks, and consequences of 
development options and proposals (Sadler, 1996). 
More specifically, EIA aims to introduce the consideration of environmental issues into all 
important decision-making stages of proposed development undertakings (Bisset, 1996). In 
contrast, SEA is defined as a systematic process for evaluating the environmental 
consequences of proposed policy, plan or programme initiatives in order to ensure that they 
are appropriately addressed at the earliest stages of .decision-making (Dalal-Clayton and 
Sadler, 2004). SEA has been developed as an attempt to overcome the limitations of EIA in 
considering certain development alternatives which are often precluded before a project level 
EIA is undertaken (Hill, 2004). In the context of SEA, EA is given a more strategic focus by 
shifting towards a "practical policy- or programme-formulating role which analyses 
assumptions, defines priorities, and compares a variety of alternatives" (O'Riordan and Sewell, 
1981 :298 cited by Hill, 2004:41 ). SEA and EIA are intended to be tiered or vertically integrated 
(Sadler, 1996). Noble (2000:21 O) describes the relationship between EIA and SEA in the 
following way: 
"Ideally SEA and EIA are considered in sequence where SEA proactively 
examines a broad range of alternatives and selects the preferred course of 
action, and EIA is initiated "reactively" to determine in greater detail the potential 
impacts of the preferred alternative". 
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The EA process focuses on the identification, prediction, evaluation and mitigation of the 
biophysical, social and other relevant effects of proposed projects and physical activities, while 
maximising their benefits, before major decisions and commitments are made (Sadler, 1996). 
For most projects, the output consists of predictions on how the environment may be affected if 
specified development alternatives were to ,occur, and how best to manage the anticipated 
environmental changes (World Bank, 1996). 
However, EA is also viewed as a management tool to enhance the development process. In 
this way it moves beyond being a technical aid in project appraisal (World Bank, 1996). Ideally, 
the EA process should be incorporated into the project conceptualisation, preparation and 
implementation phases in order to effectively influence the delivery of environmentally sound 
projects (ibid.). 
The key objectives in undertaking EA are to implement an effective EA process and produce a 
useful EA report (World Bank, 1996). The EA report, and its preliminary or interim versions, 
synthesises results and is a formal demonstration tb key decision-makers, NGOs, and the 
public that the EA has been done according to good professional practice (ibid.). 
Figure 5 depicts a generic EA process. EA commences by establishing the need for 
conducting an EA process. The procedure of selecting proposals that should undergo an EA is 
termed screening (Sadler, 1996). The most common approaches to screening include the use . 
of a list of projects which are subject to or exempted from EA, and an initial environmental 
examination of a proposal to see if an EA is needed (Hill, 2004 ). Many countries have 
published lists with projects subject to EA, including South Africa (RSA, 1997b ). 
Factors determining the requirement for an EA study include the project type, the consequence 
of likely impacts, as well as the project's location (taking into account the sensitivity of the 
receiving environment) (Wathern, 1988). 
Scoping identifies key issues and impacts to be addressed, and it establishes terms of 
reference for the assessment process (Sadler, 1996). The assessment stage involves 
collecting, organising, analysing, interpreting and communicating data required for making 
certain decisions (e.g. information regarding potential impacts and proposed mitigation 
measures) (Sadler, 1996; RSA: DEA, 1992a). The assessment stage of EA also entails 
evaluation, defined as the process of evaluating information on the consequences of 
alternatives (Hill, 2004). 
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Figure 5: Generic EA Process (source: Hill, 2004:36) 
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A monitoring programme is established, which usually correspond to the objectives of an 
Environmental Management Plan (EMP) for construction works (Hill, 2004; Sadler, 1996). This 
is followed by the process of reporting the results of EA, including recommended terms and 
conditions, in the form of an EA report (e.g. Environmental Impact Statement in the US and 
Environmental Impact Report in South Africa) (Sadler, 1996). The EA report is review.ed to 
ensure that EA meets terms of reference and standards of good practice. The report also 
serves as the main channel of communicating the results of the study phase to a wider 
audience including the affected public (ibid.). 
The decision-making component of EA results in the Record of Decision (ROD), which should 
state the reasons for a decision being taken including the importance attached to 
environmental and other decision factors (RSA: DEA, 1992b ). The EA process ends with a 
follow-up, which entails monitoring to check the compliance with terms and conditions of ROD, 
the accuracy of impact prediction, as well as an audit and evaluation of results. The EA audit 
provides an opportunity to learn from experience and enhance EA quality (Sadler, 1996). The 
main stages of an EA process are discussed in more detail in Section 4.4. 
4.3 INDICATORS OF ENVIRONMENTAL ASSESSMENT EFFECTIVENESS 
Hill (2004) lists key objectives that EA seeks to achieve. They are categorised as 
environmental planning and design objectives, decision-making objectives, institutional 
objectives and societal objectives. Despite this broad range of objectives, it is the extent to 
which EA improves performance in the areas of planning and design, and decision-making that 
determines EA's effectiveness at a project level. 
EA aims primarily to better integrate proposed policies, plans, programmes, and projects into 
their environmental and social settings (Hill, 2004 ). It identifies and formulates alternatives and. 
remedial measures that enhance benefits and minimise or avoid adverse environmental and 
social impacts (Brown and Hill, 1995). In order to ensure that adverse environmental and social 
impacts are avoided or minimised during proposal implementation, EA may involve the 
development of Environmental Management Plans (Brown and Hill, 1995; RSA: DEA, 1992b). 
The reconciliation of environmental, social and economic objectives in decision-making is also 
[ 
a key challenge addressed by EA (Hill, 2004). EA helps legitimise environmentally sound 
proposals and prevent the implementation of the unsound proposals (Ortolano and Shepherd, 
1995). It also facilitates the incorporation of environmental objectives and constraints into 
proposal formulation (Hill, 2004; Dalal-Clayton and Sadler, 2004 ). 
97 
EA can significantly improve the quality of decision-making, as it provides anticipatory 
information about the beneficial and adverse environmental and social consequences of 
proposals to proponents and multiple decision-makers (Hill, 2004; Shepherd and Bowler, 1997; 
Ortolano and Shepherd, 1995). The EA procedure is intended to provide early warning of 
cumulative effects and large-scale changes (ibid.). EA should also help internalise 
environmental costs in decision-making to ensure that the environmental and social costs of 
proposals are not imposed on society (Sadler, 1996). 
Furthermore, EA aims to improve stakeholder and public participation in proposal formulation 
and decision-making, and through this it empowers individuals and communities (Sadler, 
1996). Thus, EA should entail mechanisms for effective negotiation and conflict management. 
By encouraging stakeholder and public participation in decision-making, EA reinforces 
accountability and transparency of the process (Dalal-Clayton and Sadler, 2004; Wilkins, 2003; 
Brown and Hill, 1995). However, this requires that the assumptions used, the judgements 
made, and the objectives sought are made explicit in decision-making (Morrison-Saunders and 
Bailey, 2000). 
Stakeholder participation in decision-making introduces changes in organisational values and 
behaviour towards the environment through mutual learning among participants (Hill, 2004). 
The process of social and collaborative learning, which is an important objective of EA, 
enhances environmental understanding and develops the environmental ethics of. the 
participants in the EA process. In this way EA assists in balancing different values in 
development (Sadler, 1996). 
The evolution of EA has comprised adjustments; modifications and improvements to the EA 
process and procedure (Sadler, 1996). Initial attempts were directed towards making EA more 
useful to decision-makers by focusing the assessment on real environmental issues and 
alternatives (Hill, 2004). Subsequently, in order to produce better decisions, the EA focus 
shifted from being overly product-orientated (EIS) to a more process-orientated approach 
(ibid.). Moreover, the scope of EA has been extended beyond environmental impacts to also 
explicitly address the environmental and social objectives of development (Sadler, 1996). 
Significant emphasis has been recently placed on the applications of the EA process for 
\ 
problem-solving and, thus, on providing EAs that are relevant and fit-for-purpose (Dalal-
Clayton and Sadler, 2004; Sadler, 1996). The two critical factors that are paramount to the 
overall effectiveness of the EA process include the effective allocation of responsibilities and 
communication. Hence, the EA process should be based on well defined roles, rules and 
98 
responsibilities of key actors (Sadler, 1996). It also requires the provision of clear, concise and 
timely communication of information (Hill, 2004). 
4.4 KEY COMPONENTS OF ENVIRONMENTAL ASSESSMENT 
Wathern (1988) asserts that EA comprises three main components. These include the 
identification and collection bf information for decision-making; determination of changes in 
environmental parameters resulting from proposal implementation in reference to the no action 
scenario; and the record and analysis of the actual change. In contrast, Hill (2004) in identifying 
four key stages of EA makes an explicit distinction between the assessment and evaluation 
stages in EA. According to Hill (ibid.), EA consists of scoping; assessment; evaluation and 
management, which are correlated with the planning; design; approval and implementation 
stages of a project's cycle. These four EA stages are discussed below. 
4.4.1 Scoping 
Scoping is the initial phase of EA that aims to narrow the scope of an assessment, so. that 
subsequent stages of the EA process focus only on significant issues and impacts related to 
the proposed action (RSA: DEA, 1992a). This stage defines critical parameters of potential 
impacts associated with a proposed development, policy, program, or project (Mulvihill and 
Jacobs, 1998). 
The key objectives of scoping are to facilitate a participatory, efficient, i~tegrated, and timely · 
EA process (Hill, 2004 ). The scoping procedure allows a reduction in the amount of data 
collection and analysis required in the process by identifying the key issues and variables of 
the project assessment and implementation (Noble, 2000). This increases the efficiency in the 
allocation of resources used, such as time and money, to conduct the EA, (RSA: DEA, 1992c). 
Moreover, by focusing on key issues and making provision for public and stakeholder 
participation, scoping ensures that EA process is relevant and responsive to the interests of 
participants (Hill, 2004; Huges, 1998). The consideration of impact/issue significance is based 
on institutional reference (e.g. regulations, plans, or policy standards), social values and expert 
judgement (Morgan, 1998). 
The notion of scoping as primarily a social process is widely accepted (Hill, 2004; Beanlands, 
1988). The participatory objective of scoping ascertains what environmental factors are more 
and less important to individuals, groups and society as a whole. Scoping provides an 
opportunity for a proponent and the EA team to identify and assess key potential impacts and 
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issues of concern through consultation with decision-makers, stakeholders, and the public 
(Bond and Steward, 2002). 
The principle guiding the choice of who to involve in EA evaluation is to provide equal 
opportunity to all interested and affected parties to participate in scoping (Hill, 2004 ). The 
exchange of information .and concerns between participating parties is based on written 
communication and face-to-face meetings. Inclusion of mediation recognises that evaluation is 
concerned with the controversies that often arise in the process of weighing information for a 
decision (ibid.). 
Hill (2004) describes scoping as a preliminary situation analysis that shapes the design and 
content of all subsequent stages of an EA process. In doing so, it has a significant imp·act on 
the resulting decision. The preliminary situation analysis entails a comprehensive consideration 
of the proposal need (i.e. a problem's substance and boundaries). The importance of this 
activity is that the need underlying the proposal determines the selection of alternatives which 
may satisfy the proposal's purposes. Subsequently, scoping· proceeds with a description of 
alternatives and their expected consequences. These consequences are weighed according to 
a set of values held or established by stakeholders and process participants. Therefore, to be 
effective, scoping requires an early intervention of the EA team in the planning and decision-
making process before proponents have committed to a specific alternative. Consequently; 
scoping partially establishes the context of the proposal by selecting significant issues (e.g. 
alternatives, impacts, or objectives) that are to be subjected to further inquiry in the 
assessment stage (ibid.). 
4.4.2 Assessment 
The culmination of scoping introduces a more technical focus in the production of a plan or 
guidelines for the assessment stage (Hill, 2004). The activities in assessment are 
characterised by the importance of contributions from specialists (ibid.), in contrast to the social 
focus of the scoping stage. 
The assessment stage involves the analysis of information relevant to the impacts that were 
selected for study during the scoping stage (Hill, 2004). The impacts are assessed and 
predictions made in terms of the severity of any impacts, or their likely distribution in time and 
space (RSA: DEA, 1992b). Subsequently, mitigation measures are explored and significance 
of mitigated and unmitigated impacts assessed (ibid.). An important element of the assessment 
stage is the collection of baseline data on the social and biophysical environments and their 
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dynamics (Morgan, 1998). This information is crucial.for the prediction of changes resulting 
from the proposed activities. 
Technical studies during the assessment stage are guided by the social concerns identified in 
scoping (Hill, 2004 ). The assessment stage of EA is primarily of a multidisciplinary nature, as 
experts from different disciplines work together without any pre-established inter-relationships 
(Canter, 1996). However, the quality of environmental assessment should be enhanced using 
interdisciplinary approaches. Erickson (1979) argues that interdisciplinary study is more than a. 
summation of activities conducted by individual specialists. It is rather about identifying and 
understanding interdependencies and relationships in the human environment (social and 
biophysical) and about taking advantage of the multiplicity of perspectives available. This can 
be achieved when specialists from different disciplines work together, and involve the public, in 
. providing information on the proposal to decision-makers (ibid.), Hill (2004) indicates the 
importance of interdisciplinary approaches in assessing the extent of interactions between 
impacts, determining the significance of impacts, identifying mitigation measures, and in the 
communication of findings. 
4.4.3 Evaluation 
Assessment, during which facts are presented for a decision, is followed by evaluation of the 
facts and values necessary to reach a decision (Hill, 2004). The boundaries of the evaluation 
stage are initially determined.during scoping (ibid.). · 
Eva·1uation is a normative process in that it -is value-led, and it should be undertaken by 
stakeholders (Hill, 2004; Morgan, 1998). At this stage, participants explore their preferences in 
the process of comparing alternatives. By weighing the available information and balancing 
potential trade-offs participants arrive at a mutually-supported recommendation. 
4.4.4 Management 
Environmental management in proposal implementation is a significant determinant of the 
overall effectiveness of the conducted EA. It is used as a surveillance mechanism to ensure 
that terms and conditions of the ROD are implemented (Hill, 2004). Environmental 
management entails the monitoring of impacts and management of unanticipated problems 
that occur during proposal implementation (Sadler, 1996). 
Implementing a monitoring programme ensures that a project is operated in accordance with 
its design specifications (Beanlands, 1988). Monitoring also indicates whether the mitigation 
applied has been effective. Consequently, decisions can be taken to include additional 
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mitigation measures, or to relax certain constraints (Wathern, 1988). Data collection also helps 
determine the accuracy of EA by comparing the predicted situation with actual conditions 
(ibid.). 
4.5 ENVIRONMENTAL ASSESSMENT AND SUSTAINABILITY 
Principle 4 of the Rio Declaration states that environmental protection should become an 
integral part of the development process (United Nations, 1992). Hence, environmental 
protection cannot be considered in isolation from development (ibid.). Therefore, the integration 
of environmental considerations into strategic decision-making is imperative in attaining 
sustainable development (Dalal-Clayton and Sadler, 2004; Pope et al., 2004). EA can provide 
guidance for integrated decision-making; - "the primary component of sustainable 
developmenf' (Sadler, 1996:35). 
Any shift towards sustainability in the field of EA poses two key challenges. Firstly, a 
meaningful contribution to sustainability requires extending the scope of EA to explicitly include 
social and economic considerations (Pope et al., 2004). In aiming to "sharpen EA as a tool for 
sustainability assurance" (Sadler, 1996:227), it is necessary to determine what factors must be 
addressed in the assessment (e.g. social, economic and environmental effects; positive and 
negative; specific and cumulative; immediate and long-term; primary and secondary) (Gibson, 
2001 ). It is also imperative to specify how the individual and joint social, economic and 
environmental effects are to be evaluated and compared (ibid.). Secondly, it is necessary to 
change the emphasis away from minimising negative development effects and impact 
mitigation towards maximising positive contribution to sustainability (Gibson, 2001 ). EA is 
required to adopt a niore proactive stance on impact minimisation using a philosophy of 
'anticipate and prevenf rather than a 'react and cure' approach (Sadler, 1996). 
· Moreover, EA cannot be readily applied as a method for sustainable development unless the 
sustainability criteria (principles) are included in the assessment (Gibson, 2001; George, 1999). 
Setting sustainable development objectives in the context, and for the purposes, of EA 
application is not an easy task. It is not merely a matter of addressing a combined set of 
environmental, economic and social objectives during the EA process (George, 2001 ). George 
(ibid.) states that these should be the key objectives that define sustainable development. In 
addition, these objectives should help reconcile potential conflicts between social, economic 
and environmental goals of development. 
Nevertheless, EA is one of the most widely used tools for making development sustainable 
(Sadler, 1996). ·strategic EA (SEA) is gaining widespread recognition as a supporting tool for 
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higher level decision-making towards achieving sustainable development (Pope et al., 2004; 
Noble, 2002; Shepherd and Ortolano, 1996). In SEA, which addresses environmental concerns 
at a strategic level, environmental factors are automatically married with existing social and 
economic concerns (Buselich, 2002). Despite this, there is no guarantee that SEA provides for 
"social, economic and environmental concerns to be assessed together in an integrated 
manner' (ibid.:8-9). 
Achieving integration of these diverse concerns has become central to enhancing the 
effectiveness of EA in influencing decision-making, and through this promoting sustainable 
development (Kirkpatrick and Lee, 1999). The procedures that attempt to evaluate impacts of 
particular activities in all three spheres of sustainable development (i.e. environmental, social 
and economic) are often referred to as a sustainability appraisal, sustainability impact 
assessment, or integrated impact assessment (George, 2001; Bond et al., 2001 ). 
4.5.1 Integrated Impact Assessment 
Integrated impact assessment (or sustainability assessment) emerged from "integration among 
assessment tools" (Scrase and Sheate, 2002:278) and the horizontal integration of 
environmental, social and economic considerations in impact assessment (Lee, 2002 cited in 
Pope et al., 2004). It is based on the presumption that an interdisciplinary, multi-sectoral 
approach to assessing the impacts of a development represents best practice (Pope et al., 
2004 ). Integrated assessment consists of a diverse collection of methods and practice for 
which the common goal is to integrate environmental, economic, social and other forms of 
impact assessment (Milner et al., 2005). 
Integration implies that this procedure should be more than the sum of separate environmental, 
social and economic assessments (Pope et al., 2004). Thus, integration by definition aims to 
identify and establish new relationships and dynamics in impact assessment by combining the 
three dimensions of sustainability (ibid.). 
More specifically, integration helps qualify, quantify and evaluate the effects of proposed 
activities on the environmental, social and economic systems and their inter-relations (Post et 
al., 1998). Scrase and Sheate (2002) assert that integration and integrated approaches are 
often presented as a universal answer for effective sustainable growth. H1ence, integration 
remains a matter of "value judgements embedded in particular assessment design and in 
specific historical and socio-political contexts" (Milner et al., 2005:50). 
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Pope et al. (2004) distinguish between two models of integrated assessment, namely, an EIA-
driven model and an objective-driven model. These are discussed below in more detail. 
4.5.1.1EIA-driven Integrated Assessment 
EIA-driven integrated assessment tends to identify mitigation measures through which adverse 
impacts can be minimised or avoided (George, 2001 ). This approach to sustainability 
assessment aims to ensure that overall impacts are not unacceptably negative. This means 
that any proposal that does not lead to a less sustainable outcome is considered acceptable 
(ibid.). 
The advantage of EIA-driven assessment is that it can allow for a more transparent 
· examination of the social and economic implications of proposals (Pope et al., 2004). 
Transparency of the process is enhanced as environmental, social and economic impact 
assessments are conducted simultaneously and not as discrete activities that are often based 
on different methods and theories of sectoral assessments (Lee, 2002 cited in Pope et al., 
2004) .. 
However, EIA-driven integrated assessment is a reactive process that aims to evaluate the 
impacts of a policy, plan or programme against some baseline conditions for which the 
decision-making is already fairly advanced (Pope et al., 2004). This is done in order to 
determine the acceptability of impacts and to identify potential modifications that can improve 
the expected outcomes (ibid.). Hence, it is applied quite late in the decision-making process. 
Furthermore, EIA-driven integrated assessment incorporates three sets of data in order to 
ascertain that a proposal is acceptable within a sustainability context (Pope et al., 2004). The 
integration may require trade-offs between environmental, social and economic issues and 
impacts of significance (Pope et al., 2004; Gibson, 2001 ). Yet the assessment does not 
examine the inter-relationships between them (Pope et al., 2004). 
4.5.1.20bjective-driven Integrated Assessment 
Objective-driven integrated assessment examines potential impacts and consequences of 
proposals against a series of environmental, social and economic objectives that are often 
I 
combined (Pope et al., 2004). The assessment proce~s determines the extent to which a 
particular proposal contributes to a particular vision or outcome defined by integrated 
environmental, social and economic objectives. Acknowledging that sustainability is about a 
positive change rattier than reactive mitigation, objectives-led integrated assessment has more 
potential to contribute to sustainability than EIA-driven integrated assessment (ibid.). 
104 
The objectives-led approach embodies a concept of sustainability as a goal, or series of goals, 
to which society aspires (Pope et al., 2004). An agreement on a broad set of objectives that 
reflect the needs of all stakeholders at the process outset is required (ibid.). Therefore, the key 
challenges in objective-driven assessment includ_e conflict avoidance and the identification of 
objectives that are compatible with one another. 
The major difference between EIA-driven and objective-driven integrated assessment is the 
mode of contributing towards sustainability. EIA-driven assessment focuses on the 
acceptability of environmental, social and economic impacts; whereas objective-led 
assessment inquires if the proposal contributes positively towards environmental, social and 
economic goals (Pope et al., 2004 ). However, George (2001) argues that proposals should not 
be assessed for their contribution to sustainability, but whether or not they are ih fact 
sustainable. 
4.5.2 Assessment Based on the Principles of Sustainable Development 
According to George (1999), a pitfall of relying on a set of objectives and indicators in 
integrated assessments is that unless every single indicator is positive, for every social group, 
it becomes impossible to ascertain whether sustainable development actually has been 
achieved. In this way, the assessment serves only to indicate progress towards or away from 
individual aspects of sustainable development (ibid.). 
Rather than focusing on individual factors that contribute to sustainability, George (1999) 
proposes linking the principles of integrated impact assessment (or sustainability assessment) 
to the basic principles of sustainable development, such as intergenerational equity (a 
necessary condition for sustainability) and intragenerational equity (a necessary condition for 
development). 
Development can be made sustainable, despite carrying capacity limits, simply by restricting 
the numbers of people who benefit from it (George, 1999). Therefore, the real challenge is 
making development both sustainable and equitable at the same. Extrapolating from this 
position, George (ibid.) argues that applying the equity principles in a global context would be 
the most important test for sustainable development. 
f 
' 
The principle of intergenerational equity itself embraces environmental conservation even more 
strongly than the concept of carrying capacity (George, 1999). Even when the carrying capacity 
cannot be adequately defined, or is in no immediate danger of being exceeded, the 
environment should be conserved for future generations. Therefore, it is possible to restate the 
105 
principle of intergenerational equity as the principle of conservation of capital (ibid.). The basic 
concepts of strong and weak sustainability provide a useful starting point (George, 2001 ). 
One way of implementing the principle of intragenerational eqaity in EA is the mitigation of 
adverse impacts by the developer (George, 1999). In principle, intragenerational equity 
requires identifying all impacts (positive and negative) that are significant to interested and 
affected parties and ensuring adequate mitigation (ibid.). 
George (1999) also advocates the implementation of the participatory principle in the 
assessment of sustainability (Principle 10 of the Rio Declaration). Participation in EA provides 
the public with an opportunity to decide on what is equitable through the publication of an EIA 
report, its review, public hearings, or public inquiries. The public should decide about the 
quality of life, and what constitutes an improvement in it (ibid.). 
4.5.3 Shifting Away from the Triple Bottom Line Approach 
In integrated impact assessment the concept of sustainability is typically based on the three 
pillars or triple bottom line (TBL) approach, which emphasises the need to consider 
environmental, social and economic issues (Pope, 2003). Gibson (2001 :7) points out that the 
three pillars of sustainability "reflect more or less conventional modem disciplinary categories". 
The pillars help identify areas that should be improved and mitigated against any adverse 
changes. 
The triple bottom line approach aims to balance environmental, social and economic 
considerations in decision-making. However, the TBL approach can be easily reduced to a list 
of social, environmental and economic concerns to be analysed during decision-making 
(Buselich, 2002). Thus, this approach is likely to highlight potentially competing interests and 
objectives rather than the linkages and interdependencies between the three dimensions of 
sustainability (Pope et al., 2004; Gibson, 2001 ). If environmental, social and economic 
concerns are not integrated and analysed throughout the assessment process, then the trade-
offs are likely to compromise the environment.(Pope et al., 2004). 
Gibson (2001 :12) suggests shifting away from the conventional areas of concern 
(environment~!, social and economic) towards "a list of the key changes needed in human 
arrangements and activities if we are to move towards Jong term viability and well-being". This 
new approach must be complemented with a list of principles that emphasise interconnections 
and interdependencies between the areas of concern. Otherwise, it may simply become a . 
cosmetic change to the assessment methodology. 
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A principle-based approach in sustainability assessment could help avoid some inherent 
limitations of the TBL approach, such as promoting conflicts and trade-offs (Gibson, 2001 ). 
Gibson (ibid.:12-21) proposes the following principles as a basis for sustainability assessment: 
1. Integrity - "build human-ecological relations to maintain the integrity of biophysical 
systems in order to maintain the irreplaceable life support functions upon which human 
well-being depends" (p.12); 
2. Sufficiency and opportunity - "ensure that everyone has enough for a decent life and 
that everyone has opportunity to seek improvements in ways that do not compromise 
future generations' possibilities for sufficiency and opportunity' (p.14 ); 
3. Equity - "ensure that sufficiency and effective choices for all are pursued in ways that 
reduce dangerous gaps in sufficiency and opportunity {and health, security, social 
recognition, political influence, etc.) between the rich and the poor'' (p.16); · 
4. Efficiency- "reduce overall material and energy demands and other stresses on socio-
ecological systems" (p.17); 
5. Democracy and civility - "build our capacity to apply sustainability principles through a 
better informed and better integrated package of administrative, market, customary and 
personal decision making practices" (p.18); 
6. Precaution - "respect uncertainty, avoid even poorly understood risks of serious or 
irreversible damage to . the foundations for sustainability, design for surprise, and 
manage for adaptation" (p.20); and 
7. Immediate and long term integration - "apply all principles of sustainability at once, 
seeking mutually supportive benefits." (p.21 ). 
These principles express key changes needed for successful strategies towards sustainability 
(Gibson, 2001 ). The categorisation departs from the conventional pillars emphasising the 
interconnections and interdependencies among the areas of concern. 
Pope et al. (2004:595) propose an alternative notion of sustainability assessment, namely, 
"assessment for sustainability'. This considers sustainability as a series of societal states, with 
particular characteristics or conditions, defined by sustainability criteria. Pope et al. (ibid.) argue 
that the criteria of the assessment for sustarnability can be developed using forecasting and 
backcasting approaches. Forecasting is a bottom-up approach, as the goals and objectives are 
defined in relation to baseline conditions. Backcasting begins with conceptualising 
sustainability as a state to which society aspires. This state is then defined in terms of 
sustainability criteria. 
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To conclude, the most critical problem that needs to be tackled in sustainability assessment is 
the methodology of analysing, integrating and presenting environmental, social and economic 
information to decision-makers (Buselich, 2002). 
4.6 KEY AREAS OF RELEVANCE TO BUILDING ASSESSMENT 
There are many parallels between the approaches to sustainability assessment used in the 
field of EA and those used in building assessment. Established sustainable building 
assessment methods are based on the conventional distinction between the three main pillars 
of sustainability (environmental, social and economic). However,. these are traditionally given 
equal emphasis and the opportunities to prioritise issues are not well explored. The 
assessment is based on the distance to targets, but the pitfall of this approach is that it 
encourages a tendency to go for easy wins, whereby high scores are achieved in those areas 
that are the easiest to resolve. This does not result in a meaningful contribution towards the 
overall sustainability of the development. Moreover, a rigid divide between environmental, 
social and economic disciplines raises barriers to the identification of interconnectivity and 
interdependency between factors. 
The field of building assessment can significantly benefit from the existing discourse about 
sustainability assessment in EA and from the methodologies used to address the challenge of 
sustainable development at a project level. It emerges that building sustainability assessment 
should be driven by sustainability-based principles and criteria, promoting equity and the 
conservation of capital. Hence, a fundamental resetting of purposes and priorities is required 
(Gibson, 2001 ). 
There are also more tangible and practical lessons td be sourced from EA practice to enhance 
the effectiveness of building assessment. For instance, a key indicator of the effectiveness of 
building assessment would be, just as in the case of EA, the extent to which a building 
assessment method influences the formulation of building design, and its influence on 
decisions made during the management of the building process. Therefore, it would be 
valuable to examine; and adopt where appropriate, the mechanisms that are used to improve 
the effectiveness of EA in these contexts. 
The relevance of EA for decision-making is the value-adding function of the assessment 
process, which according to Sadler (1996) is synonymous with EA's problem-solving capability. 
Arguably, building sustainability assessment methods should be designed to fulfil this purpose 
as well. Consequently, the application of building assessment as a stand-alone activity, 
separated from planning, design and decision-making processes can no longer be condoned. 
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The efficiency and fairness in accommodating the needs, concerns and values of interested 
parties in EA (Noble, 2000) are also critical in the context of building sustainability assessment. 
Following the example of EA practice, building sustainability assessment could benefit by 
emphasising the learning process in which participation leads to positive changes in 
environmental attitudes and behaviour (Sadler, 1996). The following sections discuss the 
potentially useful contributions from EA towards the improved practice of building assessment. 
4.6.1 The Value of Scoping in Building Assessment 
Scoping is a critical foundation for effective EA (Sadler, 1996; Beanlands, 1988) as it focuses 
the assessment process on significant issues and reasonable alternatives. Employing scoping 
in building assessment should help avoid the processing of large amounts of data, much of 
which may have little significance. By identifying key issues, interests and values in the early 
stages of building assessment, the efficiency of building performance and the project's 
sustainability can be significantly enhanced. 
Scoping workshops allow enough information to be collected ·about a project and its 
environmental setting and socio-economic context to understand the potential conflicts, issues, 
or opportunities (Noble, 2000). Moreover, scoping can provide a forum for building 
stakeholders to express their needs and incorporate their values in the process of determining 
significance. The process of identifying significant assessment issues (e.g. selecting and 
defining indicators) is an explicit expression of the participants' values. 
Moreover, scoping offers immense opportunities to design an effective and relevant building 
assessment process that is highly context-specific. By involving stakeholders in defining the 
boundaries and terms of reference for building assessment, the quality of the overall 
assessment process will be improved. This is due to the fact that all stakeholders would have a 
better understanding of the objectives and values that drive the project and, hence, the building 
assessment process. Having secured stakeholders' support, building assessment can 
effectively assist in sustainable project appraisal. 
4.6.1.1 Assigning Significance to a Project's Objectives and Impacts 
The concept of significance in EA pre15ents theoretical and practical difficulties (Hill, 2004; 
I 
Gibson, 2001; Sadler; 1996; World Bank, 1996). The key challenge is to "define significance 
clearly and defensibly' (Gibson, 2001 :37). Contrary to the process of impact quantification, 
which is an objective and technical task, the evaluation of significance is subjective and political 
(World Bank, 1996) in that it is based primarily on value judgements. 
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In EA significance is assigned to both positive and negative effects, enhancements and any 
interventions regarding ecological, economic, cultural, and other factors (Gibson, 2001 ). The 
analysis takes into account the sensitivity of the receiving environment; socio-economic and 
cultural context; characteristics of the impacts such as magnitude, duration and reversibility; 
and applicable environmental laws and regulations (World Bank, 1996). 
Sadler (1996) provides indications for good practice in determining significance. Significance 
should be identified using a systematic approach with a clearly stated choice of. method 
suitable to tackle a particular problem. This has to be explained in a straightforward, non-
technical manner. It requires specifying criteria to assign significance in a rational, defensible 
and problem-relevant way. It is important that all assumptions and uncertainties are explicitly 
stated and the basis for judgement is identified. According to Sadler (ibid.), it is also crucial to 
distinguish between the ecological and social importance of issues. 
Assigning significance should be a joint effort of the EA team and sta~eholders (World Bank, 
1996). This allows the values, special interest considerations and best professional judgment 
. to _be applied jointly. In these circumstances assigning significance becomes a socio-political 
process that entails discussion, argument, negotiation and compromise. It is important to note, 
that significance often needs to be re-assigned depending on the knowledge available at the 
various EA stages and on the views of important stakeholders (ibid.). 
As in EA, the concept of significance is likely to be applied in building sustainability assessment 
mostly· as a means of priority-setting. It can be used to assist judgement about what process 
design elements are crucial, what undertakings must be assessed and how rigorously, what 
alternatives should be considered, what effects must be mitigated or enhanced, what 
proposals can be approved and what obligations must be imposed .in implementation (Gibson, 
2001). 
4.6.1.2 Designing Assessment Methodology 
Scoping has a significant influence on the focus and effectiveness of EA (Beanlands, 1988) as 
it shapes all subsequent phases of impact assessment. According to Mulvihill and Jacobs 
(1998), scoping produces a framework that informs the assessment process by addressing 
issues of EA con,ent, philosophy and methodology. Conscious use of scoping as a design 
process should also result in building sustainability assessment that is more relevant and fit-for-
purpose; thus increasing its problem-solving capacity. 
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When used to delineate the assessment methodology, scoping can ensure that EA reflects the 
different value sets and cultures represented by all stakeholders (Mulvihill and Jacobs, 1998). 
This requires an open, nondeterministic approach towards EA, while aiming for transparency 
and mutual understanding. This approach to building assessment can help address the 
problems arising when applying prescribed and rigid assessment frameworks that were 
developed for urban settings into a rural context, which are so pronounced in the developing 
world. 
Mulvihill and Jacobs (1998) list three primary challenges of using scoping as an effective 
means to design the process methodology. These include addressing multiple knowledge 
systems, accommodating different modes of expression, and interpreting interventions that are 
not guideline ready. However, it is the problem-definition or reshaping that is at the centre of 
designing EA during scoping (ibid.). 
EA aims to focus on a relatively limited and manageable set of issues (Morgan, 1998; Mulvihill 
and Jacobs, 1998). Issues and concerns are usually identified in the context of a problem or 
opportunity during the scoping stage (Mulvihill and Jacobs, 1998). However, in rare instances, 
scoping can address a certain type of undertaking instead of a defined one (such as in the 
case of SEA). In this situation, scoping is concerned with problem-definition and, consequently, 
EA is not reactive to the project proposal and its context. 
In referring to the Great Whale project, which involved problem reshaping during scoping, 
Mulvihill and Jacobs (1998:367) point out that the proponent's task was to "first understand the 
environment from multiple perspectives and only then to justify its project and impacts, with 
reference to a set of principal assessment criteria". In this case problem reshaping was 
influenced more by the receiving environment than the project itself or its benefits and impacts. 
This poses an interesting alternative to building sustainability assessment that is not only 
context-sensitive, but also helps optimise the project's outcomes by referring to the original 
problem definition (e.g. need statement). 
Using scoping as a design process is especially valuable where development solutions are 
imposed in contexts with diverse value systems (Mulvihill and Jacobs, 1998). Specialists and 
facilitators are encouraged to act as "active inquisitors", shaping public perception and 
enhancing their understanding of technical aspects involved (ibid.:362). Scoping, which entails 
problem-definition and reshaping, becomes a collaborative learning process. It requires 
establishing the basis for an intercultural approach to EA and anticipating and addressing 
cultural barriers to consultation and participation. 
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The prospect of customising any building assessment process during scoping, relying on 
stakeholder input, is a valuable proposition for building sustainability assessment methods. 
Stakeholders involved in the design of subsequent stages of building assessment would gain 
ownership of the process, which would subsequently be translated into their support for the 
sustainable outcome. 
4.6.2 Decision-Scoping 
EA has been criticised for an ineffective delivery of its planning and design objectives (Brown 
and Hill, 1995). EA's poor adaptation to project planning and design as well as proposal 
formulation is a major concern (Sadler, 1996). Beanlands (1988:42) points out the danger of 
assuming that there is "a single point in time when the results of the environmental assessment 
are considered by those responsible for project planning". This approach to impact assessment 
. prevents a timely consideration of the concerns and recommendations made by EA in the 
appropriate stages of the project planning cycle (ibid.). Moreover, when EA is conducted as a 
one-time exercise, the process fails to "recognise, or allow for, the iterative nature of 
engineering design" (Ridgway and Codner, 1994:4 cited by Ortolano and Shepherd, 1995:15). 
The delivery of environmentally sound projects requires a better integration of EA with project 
planning and design. Such integration should bring about a dynamic and iterative interaction. 
Brown and Hill (1995) propose a decision-scoping procedure to facilitate this process. 
Decision-scoping provides a framework for incorporating environmental constraints and 
opportunities directly into the planning and design of projects, prior to the final stage of. 
decision-making (ibid.). 
Project planning and design entails a series of decision-points, and various decision-makers 
require specific information and data at different points during this process (Beanlands, 1988). 
It is therefore necessary to match the output of EA to the information requirements in project 
planning and design. Furthermore, McDonald and Brown (1995) emphasise the need for a 
common language between the EA and design teams, so that environmental information can 
be easily translated into design constraints and opportunities. 
According to Brown and Hill (1995:228), "prior knowledge of the nature and timing of the 
decisions that have to be made in the planning and design of a project is the fundamental 
starting point for an efficient and effective EA". Decision-scoping begins with the scheduling of 
all planning and design activities, and decisions that take place during the stages of project 
planning, design and approval. This task can be facilitated by project managers and designers 
who can identify the timing and nature of decision-points (Brown and Hill, 1995). Subsequently, 
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the EA and design teams determine together what information on environmental constraints 
and opportunities will be necessary for each activity and each decision-point. 
Decision-scoping is a critical supplement of the scoping process that can strengthen the 
effectiveness of EA. By implementing decision-scoping, the scoping stage of EA is more likely 
to produce suitable terms of reference for subsequent EA ·stages. Such terms of referen.ce 
would cover priority impacts and issues to be addressed, a study approach and a schedule 
including timelines for information inputs for decision-making. Consequently, the 
implementation of decision-scoping in EA results in better integration of EA and project 
planning and design. This translates into better suitability and relevance of EA 
studies/interventions, and better learning opportunities among all participants. 
4.6.3 Mutual Adjustment in Decision-Making 
Leknes (2001) explores three theoretical perspectives on decision-making, namely, a rational, 
institutional and negotiation perspective, which are also echoed in EA practice. The rational 
perspective is a utilitarian approach, which assumes that decisions are based on evaluating the 
goal achievement of different solutions. Thus, decisions result from calculations and 
evaluations of how development concepts can achieve the highest level of goal fulfilment. lri 
the institutional perspective decisions are explained by formal · rules, legal frameworks, 
established patterns, norms and values. This is a "rule compliance routine leading to rule 
application" (ibid.: 7). 
The negotiation perspective presents decisions as the product of the participants' resources, 
interests, antagonisms· and alliances. It is assumed that participants have different interests 
and· levels of understanding concerning the issues, and that they have the ability to influence 
the decisions. According to Leknes (2001 ), this last perspective complements the previous two 
and, more importantly, it addresses the problem of conflicting interests in decision-making. 
Hill (2004) asserts that mutual adjustment, which embodies the process of participants 
adjusting to each other's interests and engaging in social learning to balance competing social 
values, is the most important concept for EA theory. According to Hill (ibid.), mutual adjustment 
is most appropriate in the decision-making (or decision-shaping) stages of EA. He points to 
scoping and evaluation as being more social in nature than scientific. During scoping interested 
parties express their interests so that social values can inform the EA process. These values 
provide the basis for a decision made during evaluation by the relevant authority (ibid.). 
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Hill (2004:35) defines evaluation as making ''judgements about what change is acceptable, 
what is unacceptable and what can be made acceptable if subject to certain conditions". These 
judgements are made by individuals and reflect their preferences. Hill (ibid.) argues that a 
practical approach to evaluation is one of extracting participants' preferences in an explicit 
manner. This means that these preferences should be used to formulate a set of purposes to 
be striven for in a decision-making process. 
In the context of building assessment, the assessment process is commonly viewed as a 
predominantly technical exercise, where the emphasis is placed on quantification and objective 
judgements imposed by specialists. However, by proposing stakeholder participation in 
building sustainability assessment, it is implied that some form of multi-actor decision-making is 
required. Participants are expected to adjust to each other's interests in establishing project 
values and agreeing on a course of action. This is achieved in the process of social and 
collaborative learning. Therefore, it is important to explore the value of participation in arriving 
at optimum decisions and the opportunities offered by mutual adjustment. 
4.6.3.1 Multi-Party Participation 
Friedman (1998) argues that professionals cannot provide an exclusive source of knowledge in 
contemporary urban planning. Arguably, this is no different in environmental planning and 
management. Friedman (ibid.:30) stresses the importance of "allowing for a variety of equal 
valid and equally limited ways of knowing". This requires complementing professional 
knowledge with socio-cultural realities of all participating parties. Moreover, the prioritisation 
and integration of social, environmental and economic objectives (or even trade-offs) entail 
value-based judgements. Hence, stakeholder involvement is imperative in any sustainability 
planning and assessment situation (Bass et al., 1995). 
Monnikhof and Edelenbos (2001) list four key aspects (4 D's) of stakeholder input in 
environmental planning and decision-making. These are defined as the following: 
Demand - i.e. exploring different interests and needs of stakeholders in order to 
incorporate them irito policy alternatives and the problem statement; 
Design - i.e. allowing for stakeholder participation in the creative process of 
(re)designing solutions and in (re)designing the problem statement; ~ 
Deal - i.e. negotiating and bargaining about solution packages, aiming to achieve the 
highest number of win-win solutions through mitigation, combining a number of 
solutions for different problems and/or compensation; and 
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Decide - i.e. participation in a range of decision-making levels, such as selection of 
participants, screening of information and problem-shaping. 
Asserting stakeholder input in building sustainability assessment offers opportunities for social 
and collaborative learning. Social learning allows stakeholders to better understand their own 
interests and the concerns of others, to recognise previously unrecognised values and 
construct new preferences, as well as redefine problems and their solutions (Wilkins, 2003; 
Saarikoski, 2000; Bass et al., 1995). To achieve that all stakeholders need to be empowered 
and involved in the design, negotiations and decision-making process at the critical stages of 
building assessment (i.e. scoping and evaluation). 
According to Monnikhof and Edelenbos (2001 ), participatory processes enrich the quality of 
decision-making in many ways. Stakeholder involvement helps to improve information flows 
between proponents and different stakeholder groups, improving the understanding and 
ownership of a project (Huges, 1998; Shepherd and Bowler, 1997). Stakeholders are 
presented with information otherwise unavailable to them. They learn about the environment in 
which they live and gain some elements of professional knowledge. This empowers them to 
come up with innovative solutions not only in the context of the particular problem at hand, but 
also other areas of their life. Moreover, their values are better represented during the problem 
formulation (Monnikhof and Edelenbos, 2001 ). 
4.6.3.2 Balancing Power and Conflict Management 
Power can be defined as the ability to secure specific results or accomplish change (Mouton, 
1990). The problem with power imbalance in any decision-making is that it can result in 
illegitimate and biased decisions (Saarikoski, 2002). Hill (2004) argues that addressing· power 
imbalance does not imply the need to eliminate the effects of power. He proposes to focus on 
restricting attempts by powerful participants to gain control of a decision-making process. This 
requires that all participants should agree on the rules of decision-making at its outset. Hill 
(ibid.:151) states that later in the process "a competition of knowledge offers some escape from 
control, in that the many people and institutions involved dispute each other, allowing a wider 
and better understanding to develop". 
There are four factors that contribute to a meaningful and effective public participation in EA 
(Del Furia and Wallace-Jone, 2000). These factors include the nature of the public involved; 
the amount of power the public is attributed in decision-making (by the inherent nature of 
techniques and methods used); when the public are involved in the procedure; and the ability 
to manage conflict. However, the two main measures that help address the issues of power 
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and justice in EA include public participation in decision-shaping and explicit recognition that 
decisions are based on values (Hill, 2004 ). 
Conflict is often unavoidable in multi-party decision-making, and it is usualiy managed using 
negotiation techniques. Negotiation can be defined as joint decision-making (and problem-
solving) by parties with interdependent but incompatible interests (Pruitt and Carnevale, 1993). 
Shaping decisions collectively entails identifying actions that satisfy a whole set of constraints 
(Hill, 2004). Decisions reached represent a consensus to which participants subscribe although 
not necessarily for the same reasons. This necessitates an understanding of the motivations, 
perceptions and constraints that shape the behaviour of parties (Daniels and Walker, 1996). 
Harashina (1995) proposes a model of a dispute-resolution process, which focuses on the 
behaviour of the parties involved in negotiation .. The process consists of three stages: an 
issues confrontation stage, conditions bargaining stage and consensus-building stage. The last 
two stages reflect negotiation for dispute resolution. According to Harashina (ibid.), negotiation 
is a learning process. Parties examine their own premises and the attitudes of other parties. As 
participants gain new information, they may change their perceptions and make better 
judgements. Consensus is achieved gradually through the process of negotiation and joint 
inquiry focusing on shared problems (Bass et al., 1995). 
Negotiation, which includes the (re)discovery of values and deliberation of different points of 
view in order to achieve a collective solution, is therefore an adjustment process (Heifetz and 
Sinder, 1988). During this process participants also learn how to balance competing social 
values (Hill, 2004). 
To conclude, the process of mutual adjustment offers immense learning opportunities for 
building sustainability assessment. It distributes power and capacity among participating 
stakeholders (Hill, 2004), which in turn can significantly enhance social and collaborative 
processes taking place throughout building assessment. 
4.6.4 Reconciling Soft and Hard Inputs by Engaging in Collaborative Learning 
Public participation in environmental decision-making is a powerful mechanism for fostering 
collaborative learning. Most of the timEr, good public participation is regarded as one that 
I • 
focuses on fairness and competence (Webler et al., 1995). However, this view underestimates 
the social and collaborative learning that takes place during discourse between different 
parties. 
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The role of public participation in EA was initially limited to that of educating the public about a 
proposed project and obtaining information about public concerns (Saarikoski, 2000). A more 
cynical interpretation might be that public involvement is intended to "reduce the likelihood of 
litigation" (Wathern, 1988:26) However, its application has evolved into a system for producing 
knowledge by offering a forum to deliberate and exchange views of the proposed project goals 
and potential impacts (Wilkins, 2003; Shepherd and Bowler, 1997). Shepherd and Bowler 
(1997) argue that the public and stakeholders do not always need more information, but rather 
more meaningful involvement in creating a mutually acceptable project, which is better suited 
to a local context. 
As the values and perspectives that people hold are shaped during a discourse in which they 
engage, EA fosters greater personal and social responsibility and has the capacity to increase 
the importance of long-term environmental (as well as social and economic) considerations in 
decision-making (Wilkins, 2003). It is the sense of social responsibility, developed or 
rediscovered through social and collaborative learning, that enables taking collective actions 
which "support and reflect collective needs and understandings" (Webler eta/., 1995:460). 
Social learning facilitates changes in general awareness and the recognition of how individual 
interests can be linked with the shared interests of society (Wilkins, 2003; Webler et al., 1995). 
Thus, social learning comprises cognitive enhancement and moral development. Cognitive 
enhancement is the acquisition of knowledge, and includes (Webler et al., 1995): 
Learning about the state of the problem (information and knowledge); 
Learning about the possible solutions and the accompanying consequences (cause-
effect relations, predictions); 
Learning about other peoples' and groups' interests and values (information, 
explanation); 
Learning about one's own personal interests (reflection); 
Learning about methods, tools, and strategies to communicate wen· and reach 
agreement (rhetoric, decision theory, small group interaction); and 
Practicing holistic or integrative thinking. 
Kolb (1984:38), cited by Daniels and Walker (1996:76), defines learning as "the process 
whereby know/edgJ is created through the transformation of experience". Therefore, effective 
learning requires active interaction between, and the empowerment of, participants (Daniels 
and Walker, 1996; Sinclair and Diduck, 1995). Indisputably, learning is directly dependent on 
the quality of communication between the participants. 
117 
4.6.4.1 Communication Competence 
Collaborative learning emphasises activities that encourage open communication, joint learning 
and systems thinking (Daniels and Walker, 1996). It relies greatly on communication 
competence, which is a measure of appropriate and effective communication between parties 
(Lustig and Koester, 1993 cited in Daniels and · Walker, 1996). However, a common 
shortcoming of EA can be attributed to a lack of communication and coordination among 
experts and decision-makers (Noble, 2002), even before the involvement of the public is 
considered. 
Very often the parties involved in data collection, decision-making, and management have 
limited opportunities for collaboration or sharing of ideas and values (Noble, 2000). Specialists 
may often be unaware of the information needs of other investigators. Moreover, the 
investigators may not know the needs and objectives of managers and decision-makers (ibid.). 
Post et al. (1998) argue that a key task of an integrated analysis is to attain interdisciplinary 
collaboration among specialists. The coordination of sectoral studies (in the social, economic 
and environmental fields) through organised· inter-expert meetings is imperative to .build 
awareness of differences in sectoral approaches and to adapt contributions accordingly (ibid.). 
To achieve communication competence, it is necessary to address issues ·of accessibility, co-
operation and inclusive ownership (Milner et al., 2005). For instance, the use of specialist 
language may effectively limit the role of lay participants in negotiation and problem-shaping 
(ibid.). The transfer of technical information in a form that all stakeholders can understand 
remains one of the biggest challenges in EA (Morgan, 1998). 
Enserink and Monnikhof (2003) note that participation and technical decisions are not given the 
same appreciation despite being considered as complementary. "Public preferences are 
merely noted by experts who design and decide" (ibid.:316). Yet project suitability depends on 
. public opinions and needs and, therefore, cannot be valued solely on a technical basis 
(Shepherd and Bowler, 1997). Consequently effective communication is invaluable as a means 
for achieving meaningful stakeholder participation (Morgan, 1998). 
4.7 CONCLUDING REMARKS - LESSONS FOR BUILDING ASSESSMENT FROM EA's 
EXPERIENCE IN ADDRESSING SUSTAINABILITY 
Practitioners in the field of building assessment have been challenged with the need to 
promote sustainable development in the built environment. Their initial efforts have focused on 
the incorporation of environmental, social and economic issues into the scope of building 
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assessment methods. The review of the practice of EA, marked by similar advancement, 
reveals a number of parallels with building assessment in tackling sustainability. Hence, the 
theory and practice of building sustainability assessment can be enriched with lessons gained 
from the examination of EA (see Table 2). 
Table 2: A Summary Table with Key Features of Environmental Assessment that are Relevant 
to Building Assessment 
KEY CONCEPTS IN DEFINITION AND CHARACTERISTIC REASONS FOR INCORPORATING 
ENVIRONMENTAL FEATURES INTO THE MODEL'S 
ASSESSMENT ' SPECIFICATION 
Provision of Advice to 
- The effectiveness of EA m~y be - Building sustainability assessment 
Decision-Makers evaluated by the extent to which it method should effectively 
has an actual influence on the influence the formulation of 
formulation of proposals and on building design, and decision-
decisions. making during the building 
EA provides anticipatory 
process. 
-
information about the beneficial 
and adverse environmental and 
social consequences of proposals 
to proponents and multiple 
decision-makers. 
Scoping 
- Scoping is the initial phase of EA - Employing scoping in building 
that aims to narrow the scope of an assessment should help avoid the 
assessment by identifying key processing of large amounts of . 
issues and impacts to be data, much of which may have 
addressed. It also establishes little significance. By identifying 
terms of reference for the key issues, interests and values in 
assessment process. the early stages of building 
The scoping procedure allows for a 
assessment, the efficiency of 
- building performance and the 
reduction in the amount of data project's sustainability can be 
collection and analysis required in significantly enhanced. 
the assessment process by 
identifying key issues and variables - Since building sustainability 
of the project assessment and assessment may be applied at . 
implementation. different stages of the building 
Scoping as a preliminary situation 
process, the assessment would 
- serve different purposes. It is 
analysis that shapes the design imperative to provide mechanisms 
and content of all subsequent that allow for flexibility and 
stages of an EA process. The adaptability of the assessment 
preliminary situation analysis methodology. Scoping offers 
entails a comprehensive immense opportunities to design 
consideration of the proposal need an effective and relevant building (i.e. a problem's substance and assessment process that is highly 
boundaries). The importance of context-specific. 
this activity is that the need 
underlying the proposal determines 
the selection of alternatives which 
may satisfy the proposal's 
purposes. 
Stakeholder Participation & - Stakeholder participation in EA - Greater emphasis needs to be 
Collaborative Learning enhances the quality of a placed on the learning process in 
proposal/project as it is developed building assessment, which leads 
and implemented based on inore to positive changes in 
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extensive technical and non- environmental attitudes and 
technical knowledge base provided behaviour. 
by various stakeholders. 
Participation in building -
-
Stakeholder involvement in EA assessment can help building 
promotes social and collaborative professionals to develop an 
learning. Social learning allows understanding of the 
stakeholders to better understand environmental and social 
their own interests and the implications of their work. 
concerns of others, to recognise 
Participation in building previously unrecognised values and -
construct new preferences, as well assessment cannot be limited to 
as redefine problems and their the sourcing of information and 
solutions. presentation of results. Preferably, 
building stakeholders should be 
- Prioritisation and integration of directly involved in the 
social, environmental and economic assessment activities, which also 
objectives (or even trade-offs) in EA contributes to their empowerment 
entail value-based judgements. and collaboration. 
Therefore, stakeholder involvement 
The scoping stage in building is imperative in any sustainability -
planning and assessment situation. assessment can provide a forum 
for stakeholders to express their 
needs and incorporate their 
values. 
Decision-Scoping 
- The delivery of environmentally - Decision-scoping will improve the 
sound projects requires a better coordination of building 
integration of EA with project assessment activities with critical 
planning and design. Matching the project decision-points. As a 
output of EA with information result, the "informed' decision-
requirements in project planning making will guarantee enhanced 
and design is of fundamental quality of the building process. 
importance. 
- Decision-scoping provides a 
framework for incorporating 
environmental constraints and 
opportunities directly into the 
planning and design of projects, 
prior to the final stage of decision-
making. 
Project Appraisal 
- EA becomes more often used as a - To address and attain its 
management tool to enhance the numerous objectives, building 
development process, in addition sustainability assessment should 
to providing a technical aid in be viewed as a process rather 
project appraisal. than an activity, dynamically 
To effectively appraise a project, integrated with the building project - cycle. 
an EA process needs to be 
incorporated into the project 
conceptualisation, preparation and 
implementation phases. In this 
way, environmental, social and 
economic objectives can be more 
easily met by the project 
implementation. 
Mutual Adjustment 
- EA embodies the process of - Broader stakeholder participation 
participants adjusting to each in building sustainability 
other's interests and engaging in assessment will lead to a multi-
social learning to balance actor decision-making that is 
competing social values. required in any sustainability 
context. During the process of 
mutual adjustment, participants 
are expected to adjust to each 
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other's interests in establishing 
project values and agreeing on a 
course of action. 
-
It is important that building 
stakeholders develop shared 
project values during building 
sustainability assessment in order 
to mitigate potential power 
imbalances and conflicts. 
Problem-solving capacity - Significant emphasis has been - Scoping enables a problem-based 
placed on the application of the EA approach to building sustainability 
process for problem-solving and, assessment, whereby a proposed 
thus, on providing EAs that are building development is analysed 
relevant and fit-for-purpose. in terms of the opportunities· and 
challenges posed by its specific 
socio-economic and biophysical 
settings. 
Communication - Communication competence is a - Communication competence does 
Competence measure of appropriate and not only require overcoming 
effective communication between language barriers (especially in 
parties. This requires adequate the transfer of technical 
communication and coordination of information) between lay and 
responsibilities among experts and professional stakeholders, but 
decision-makers. also establishing information 
needs, including information 
content, timi11g and form. Such 
practice is necessary to improve 
the effectiveness and efficiency of 
the building assessment process. 
Sustainability Assurance - The emphasis in EA has been - Building sustainability assessment 
shifted away from minimising should be driven by sustainability-
negative development effects and based principles and criteria, 
impact mitigation towards promoting equity and the 
maximising positive contribution to conservation of capital. 
sustainability. Building sustainability assessment -
-
EA has begun to integrate can offer the framework for 
environmental, social, economic incorporating principles of 
considerations in a project sustainable development in the 
proposal. It is acknowledged that building project in an integrated 
integrated impact assessment manner. 
requires incorporating sustainability 
principles and criteria in the 
assessment process. 
Most of the impact assessment methods that address sustainability seek to minimise the 
'unsustainability' of certain actions and to maximise benefits of development. As has been 
observed with EA, this approach when applied to building sustainability assessment may not 
result in the delivery of sustainable building practice. A key challenge for sustainability 
assessment is to provide measures to determine whether or not an initiative is sustafnable, and 
this should be the ultimate long-term goal for building sustainability assessment methods . 
. Moreover, it emerges that integration (of issues, different ways of knowing, different 
perspectives, values and objectives in decision-making) should become the most significant 
aspect of building sustainability assessment. 
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In common with EA, building assessment methods should focus on the collection, analysis and 
presentation of adequate information on the basis of which decision-makers may improve their 
judgement (K0rn0v and Thissen, 2000). Arguably, the effectiveness of building sustainability 
assessment is determined by the extent to which it influences decision-making in the building 
process to incorporate the principles of sustainable development. In general, the effectiveness 
of many existing building assessment methods in influencing decision-making is decreased by 
the fact that these are often ad hoc assessments. Furthermore, it is crucial that the information 
obtained from building assessment be collected and fed into the project cycle. Hence, it is 
important to have insights into the nature and timing of decision-making process in the building 
process. Consequently, in order to address and attain its numerous objectives, building 
sustainability assessment should be viewed as a process rather than an activity, dynamically 
integrated with the project cycle. 
Building assessment methods aspire to be robust, simple and yet comprehensive. However, it 
is not easyto capture all possible assessment scenarios and contexts of application in a fixed 
set of assessment criteria. Since building sustainability assessment may be applied at different 
stages of the building process, the assessment would serve different purposes - ranging from 
proposal formulation and project appraisal to a . simple audit of an existing building's 
performance. This is why it is crucial to provide mechanisms that allow for flexibility and 
adaptability of the assessment methodology. This problem can be partially solved by 
developing a generic assessment process and providing · an opportunity to customise the 
method to assessing needs during scoping. Objectives-led or decision-orientated scoping is 
required to set appropriate terms of reference and to assist the participants in focusing on key 
issues and responsibilities. A scoping stage in building assessment would comprise the 
following activities: 
Establishment and refinement of project vision and objectives based on the principles 
of sustainable development and stakeholders' needs; 
Establishment of common project values; 
Determination of all contextual issues, factors and values that cannot be agreed upon, 
which influence problem-definition (to incorporate environmental and social objectives 
and constraints into proposal formulation); 
Identification of significant assessment issues bas~d on social values and best 
I 
professional judgement; 
Development of terms of reference for subsequent stages of the assessment process, 
i.e. the methodology or assessment procedure; and 
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Scheduling of all critical decision-points in the project life cycle and the identification of 
the nature of information needed. 
Following the example of EA, building sustainability assessment should facilitate social and 
collaborative learning. Stakeholder participation in building assessment is invaluable in that 
participation leads to positive changes in environmental attitudes and behaviours. Most 
importantly, participation in building assessment can help building professionals to develop an 
understanding of the environmental and social implications of their work. For instance, scoping 
and other inter-active stages of the assessment process can provide a critical platform where 
information is exchanged and knowledge generated based on dialogue and mediation. This, 
however, requires that certain negotiation and conflict..:resolution measures be built into the 
assessment procedure. 
To achieve a meaningful stakeholder participation and specialist involvement in building 
sustainability assessment, it is necessary to ensure high levels of communication competence. 
Communication competence does not only require overcoming language barriers (especially in -
the transfer of technical information), but also establishing information needs, including 
information content, timing and form. 
Thus a number of practical issues arise that need to be addressed in the building sustainability 
assessment model: 
It needs to be able to collect, analyse and present information · in a way that is 
accessible to both building professionals and lay stakeholders; 
It must allow for feeding back knowledge into the building process and to carry it 
forward onto subsequent projects; 
It must be integrated with the project cycle; 
It should identify and align with the critical decision-points in the project cycle; and 
It needs to facilitate effective communication between project stakeholders, overcoming 
technical language barriers. 
In response to these issues, lessons can be drawn from the Process Protocol (Cooper et al., 
1998). The Process Protocol helps revise stakeholder participation in the building process in 
terms of its timing and responsibilities ~!located among various stakeholder groups. It also 
places an emphasis on improved stakeholder communication and transfer of knowledge. The 
Process Protocol, which is presented in the following chapter, provides the second principal 
resource used in this research. 
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Chapter 5 
ADOPTING A PROCESS VIEW IN BUILDING DELIVERY -
LESSONS FROM THE GENERIC DESIGN AND CONSTRUCTION 
PROCESS PROTOCOL 
5.1 INTRODUCTION - PROCESS PROTOCOL AS A FRAMEWORK FOR OPTIMISING 
DESIGN AND CONSTRUCTION PROCESSES 
The previous chapter concluded with the observation that the effectiveness of building 
sustainability assessment is determined by the extent to which it influences decision-making in 
the building process. Consequently, there is a need for a close and dynamic integration of the 
building sustainability assessment process with the building project cycle. A clear 
understanding of the project cycle is imperative, so that the points of contact with building 
assessment can be clearly identified and managed. To attain the goal of influencing the 
decision-making process, the model for building sustainability assessment should incorporate 
mechanisms for an effective sourcing of information from building stakeholders as well as for 
the timely dissemination of appropriate information among interested and affected parties at all 
critical decision-points. It is thus necessary to further address the issues of information needs 
(e.g. timing, content and form) and communication competence throughout the building 
process. 
This chapter begins with the exploration of current barriers and difficulties experienced in·the 
construction industry in tackling the sustainability agenda. It is shown that the phenomena of 
knowledge transfer and stakeholder empowerment are indispensable for a successful 
incorporation of sustainability in construction, especially at a project level. Subsequently, the 
Generic Design and Construction Process Protocol (Process Protocol) is introduced as a 
practical illustration of the industry's response to the problem of its fragmentation and overall 
inefficiency. 
The Process Protocol was developed in 1998 at Salford University (Cooper et al., 1998). It 
provides a framewdrk to help improve and optimise the design and construction process~s. 
One of the fundamental features of the Process Protocol is the re-construction of the design 
and construction teams into Activity Zones to create cross-functional teams ryvu et al., 2001). 
With the use of process maps, the Process Protocol provides a means of describing the 
construction project in an accessible and transparent form to all stakeholders. In addition, the 
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Process Protocol identifies key decision-points and associated information needs throughout 
the design and construction processes (ibid.) that any building sustainability assessment model 
will need to interface with. 
The chapter continues with the discussion of efforts to introduce sustainability considerations 
into the building process through the Process Protocol. This provides valuable insights towards 
the development of the specification for the building sustainability assessment model that 
enhances building design, construction, operation and decomissioning from a sustainability 
point of view. The Process Protocol, and associated process mapping, can be used in the 
conceptualisation of the design and construction processes for the purposes of developing the 
specification. It can also be of assistance in streamlining the building assessment process. In 
this way, the model can be better related to the building process, and thus more effective in 
application. 
The chapter concludes with a brief discussion of issues that are of relevance to building 
assessment stemming from the philosophy and approach of the Process Protocol. They 
provide lessons that can be used to develoP. the model for building sustainability assessment 
and to present this assessment in a language that is understandable to construction 
practitioners. 
5.2 TOWARDS SUSTAINABLE CONSTRUCTION - THE CHANGING EMPHASES 
The construction industry has already responded to the challenge of embracing the principles 
of sustainable construction focusing particularly on meeting its environmental responsibility 
(Uher, 1999). Despite a common awareness that solutions to environmental problems require 
"major changes in human values and actions" (Cole, 2003:57), the efforts of promoting 
environmentally-friendly buildings are characterised by their technical focus. In fact, the 
sustainability agenda for the construction sector should be driven by a paradigm shift from 
viewing the construction sector as negatively transforming nature to that of positively 
transforming society (Birkeland, 2002). It seems, however, that the social, cultural and 
economic dimensions of sustainable construction are more difficult to tackle and operationalise 
in construction. Yet they are indispensable in reinforcing the efforts and commitment of the 
construction sector towards environmental sustainability. 
Arguably, social sustainability in construction. can be enhanced through capacity-building and 
empowerment of stakeholders allowing for a more meaningful participation in the building 
process, while contributing to the development of human capital. The implementation of a 
participatory approach in the building process is not only validated in terms of satisfying the 
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aspects of equity and fairness by involving the client and other interested and affected parties, 
often referred to as "people outside the projecf' (Newcombe, 2003:843), in project planning 
and decision-making; it is also validated by developing a critical awareness within the society 
about responsible lifestyles and choices .. Participation, which promotes the practice of 
integrated design and collaboration between building professionals, can enhance the quality of 
communication in terms of information exchange and knowledge transfer throughout the 
project. It can also reconcile the potentially. conflicting views of the building process held by 
various participants. 
5.2.1 Factors Contributing to the Current Lack of Sustainability within the Construction 
Sector 
The construction industry constantly requires the forming of new relationships, mostly on an ad 
hoc basis (Turin, 2003), and is also characterised by delivering unique and complicated 
products. This situation has prompted a progressing fragmentation of the industry, both . 
organisationally and technically. The observed fragmentation and distinct separation of the 
building professions are seen as key factors preventing a tangible transition of construction 
practices towards a closer alignment with the ideals of sustainable construction (Lee et al., 
2000a; Sheath et al., 1996). 
The allocation of responsibilities between the different building professions and their sequential 
intervention in different stages of the building process have led to a further specialisation and 
inefficiency in the coordination and communication between their project roles (Turin, 2003; 
Lee et al., 2000a). Moreover, the prevailing informal and unstructured nature of the learning 
process, resulting from the constant reforming and dissolution of project teams, acts as a 
barrier for improving performance within the sector. 
The contemporary building process is inherently a multi-disciplinary undertaking. The major 
parties traditionally involved in the building process · include the client, the user, the 
professionals, the building or contracting organisations, and the manufacturer of building 
materials and components {Turin, 2003). However, the traditional distribution of roles in the 
building process and the already mentioned sequential interventions of different parties in the 
process pose serious barriers to any collaborative effort and integrated problem-solving, which 
can enhance the quality of the building process and product(s). This status quo has negative 
implications on an effective information exchange and knowledge transfer as well as on the 
understading of contextual issues and stakeholder needs; so critical to any project's success. 
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Under the existing industry structures, participants have different perceptions of the building 
process objectives and purpose; "different justifications in the complex of activities with which 
building is concerned' (Turin, 2003:180), which leads to conflicting conceptual frameworks 
within the building process (Groak, 1992). The resultant complexity of the process has meant 
that the ownership and control of the process have resided with the construction professionals. 
These professionals typically pursue their own agendas during the building process at the 
expense of other stakeholders, such as building end-users and construction workers. 
Consequently, what historically was a social process has become primarily a technical process 
with an emphasis placed on production, such that the building project is now synonymous with 
the actual construction works (Cooper et al., 1998). 
5.2.2 Adopting a Process View of Building Project Delivery 
The dominant technical focus of the building project diverts attention from the overall building 
process taking place to the physical aspects of a building product. As a result the pre-
construction and post-construction activities have been sidelined and often accelerated to 
reach the production stage, or to move onto the next project. Thus, many procurement 
systems are driven by a product view to optimise cost, time and quality (Cooper et al., 1998). 
Yet the product view holds only a limited capacity for any performance improvement in the 
building process necessary to deliver products of desired quality or fitness for purpose. 
The constraints of exi_sting building practices have been recognised by the construction 
industry through a number of initiatives over ,the past 50 years (e.g., Egan, 1998) that actively 
focus on a project delivery process rather than on a physical product. The industry's need and 
desire to become innovative, modern, competitive, efficient, and responsive (Gilham, 1998) 
provides an important driver to develop a new modus operandi in the construction sector - one 
that is actively promoting process thinking (Turin, 2003; Cooper et al., 1998). 
Adopting a process viewpoint in construction requires a new way of thinking, a change of 
culture and working practices. By focusing more on information exchange and transfer of 
knowledge, the new approach may improve the efficiency and effectiveness of the building 
process. Since project success relies upon the right people having the right information at the 
·right time, a proactive resourcing through the adoption of a stakeholder view should ensure 
that appropriate participants are consulted early in the process (Cooper et al., 1998). This is 
crucial for the purposes of identification, definition and evaluation of client requirements, which 
inform the development of suitable solutions (ibid.). The process view of building production 
also popularises a more integrated mode of construction, which requires effective 
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communication between building participants and their early involvement in the building 
process to help mitigate the effects of fragmentation. 
Most importantly, pursuing a process view in construction inevitably entails the redistribution of 
responsibilities and power throughout the building process among all interested and affected 
parties. This may consequently lead to a shift in construction from the ownership of the 
product, traditionally tied to the client, towards the ownership of the process shared by 
shareholders who make up the building process. 
Groak (1992:121) argues that "buildings are the result of industrial and social processes". Yet 
the building and construction professions are still struggling to discover and appreciate the 
social context of their work (Dooley and Fridley, 1998). Broader and more effective stakeholder 
participation provides opportunities to integrate social complexity and diverse viewpoints of 
interested parties into the building process, reconciling the social and technical dimensions of 
the project. This is an important component of the sustainability agenda, which is steadily 
becoming a mainstream concern. 
5.2.3 Promoting Stakeholder Participation in the Building Process 
As the traditional approach to the building process does not provide any opportunity for the 
construction team to be involved in the design process at the early development stages, there 
is almost no room for knowledge sharing, more open relationship building and the development 
of trust between the parties (Walker and Hampson, 2003). Yet the involvement of all 
stakeholders in the early stages of the process is imperative for the development of shared 
values. Innovative procurement paths provide ways to overcome this problem, although Walker 
and Hampson (ibid.) note that selecting an appropriate management style and approach is 
.mor~ important than the choice of a procurement method. 
Stakeholder participation in the building process improves the quality of decision-making as the 
process is optimised by an extensive technical and non-technical knowledge base provided by 
various stakeholders. In this way, a reductionist separation of design and production problems· 
can be avoided through an enhanced understanding of the complex interdependency between 
decision factors and related contextual issues (Bell and Morse, 2003). Participation also 
assures a broad-based consensus and support for decisions made, collective owfuership of 
problems and solutions, as well as contributing to building local implementing capacity 
(Hamam, 1999). According to Bell and Morse (2003:19), "the issue is perhaps no longer about 
desirability of such public involvement but its practicality''. 
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Participation does pose a number of challenges. Toth (2001) argues that a participatory 
approach can contribute to more effective decision-making if the intention to reach an 
agreement among the participants is serious and honest. However, if there is no such 
intention, the lessons learned during training exercises (a component of participatory 
techniques) can be abused and serve as an excellent knowledge base for strategic behaviour, 
for instance to push the process away from possible areas of consensus (ipid. ). 
Power is also an issue in a participatory process (Morris, 1994), which is used as the 
mechanism through which stakeholders influence the direction and decisions for the project. It 
would seem logical that the main project objectives are determined by the client or proponent 
who provides financial resources. As the construction industry is undergoing a transformation 
through the infusion of principles of sustainable development, the client is likely to have to 
trade-off control over certain aspects of the project in order to gain broad-based support. 
Indeed, the traditional definition of the client has already been extended to include the users of 
the facility, the community at large and many others (Newcombe, 2003); the traditional client 
being perceived as one stakeholder out of many. 
For a vision of sustainable construction to be of value and to be realisable, it has to be shared 
and supported by professional and lay stakeholders (Fowles, 2000). Fowles (ibid.) argues that 
a conscious and informed participation · in the processes of creating and using the built 
environment creates a transformative environment for all involved. More importantly, inclusive 
stakeholder participation needs to be transparent, so that a sense of ownership of the process 
can be developed (ibid.). 
Indisputably, there is an urgent need for effective mechanisms to integrate internal and 
external stakeholders to share and owri the building process. Such stakeholder management 
measures should provide a platform for dialogue, mediation and reconciliation of potentially 
conflicting stakeholders' views of the building process. Building assessment methods have a 
central role to play in this endeavour. 
5.2.4 Enhancing Performance in Construction by Integrating Social and Technical 
Variables 
· Designing, constructing and maintaining buildings are arguably\social processes influenced by 
the constraints of local climate, resources and regional traditions (Kohler, 2003). The 
incorporation of the sustainability agenda in construction necessitates the revision of the 
concept and practice of participation in the building process. The construction project needs to 
be redefined so that it focuses on the social processes and their benefits to the construction 
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industry and wider society. In addition, the transition to sustainable construction requires 
developing shared values among internal and external stakeholders to ensure their long term 
commitment and collective responsibility for taking a sustainable course of action. 
Adopting the process view in construction can considerably enhance the quality of project 
delivery and the performance of project stakeholders. The process view addresses not only 
technical but also social variables in the building project. As it provides an enabling 
environment for improved communication among project stakeholders, it helps establish the 
desired continuum for collaborative learning and knowledge sharing on a project-by-project 
basis. 
The Generic Design and Construction Process Protocol is an example of an effort to 
conceptualise the building project using the process view. The following sections give an 
overview of this framework (i.e. Process Protocol}, which aims to integrate social and technical 
processes during building design, construction, operation and demolition. 
5.3 THE GENERIC DESIGN AND CONSTRUCTION PROCESS PROTOCOL 
The Generic Design and Construction Process Protocol (Process Protocol) provides a 
framework with a common set of definitions, documentation and procedures to facilitate more 
effective co-operation between organisations involved in the building process (Kagioglou et al., 
1998). The Process Protocol is the product of a research project undertaken at the University 
of Salford (Cooper et al., 1998) which involved a wide range of collaborating companies from 
the construction industry, including clients, contractors, sub-contractors, architects and 
suppliers (Aouad et al., 1999). The primary aim of the research was to develop a means of 
streamlining design and construction activities by applying the process view. Lessons were 
drawn from best practices implemented in the manufacturing industry. In particular, the area of 
New Product Development (NPD) provided significant input, as it most closely resembles the 
nature of the building process (Kagioglou et al., 2000). Moreover, the NPD and the 
construction sector share a number of characteristics, namely (Cooper et al., 1998): 
The start of the project may be initiated internally, or by direct and/or indirect contact 
with the customers and/or other users; r . 
The development of the product requires the participation of a number of specialists 
and functions, such as designers, surveyors, _marketing, or production managers; 
The successful construction or manufacture of a building or product will only be 
achieved if all external (suppliers and consultants) and internal resources are utilised 
and coordinated effectively; and 
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The building or product is handed over to the customer/client with provision made for 
future support. 
The research revealed that NPD, which entails the development of an idea, need or client's 
requirement into the final commercialisation of the product (Cooper et al., 1998), provides a 
framework for an effective and efficient delivery of desired outcomes. The construction industry 
relies mainly on ad hoc methods to control, coordinate and manage activities during the 
building process. Evidently, there is a need for a similar framework in construction that can 
offer a structured approach to the building process, increasing its consistency and helping to 
avoid common mistakes (ibid.). 
However, to establish a consistent process for the construction industry, it is necessary to re-
examine its prevailing culture and working practices (Cooper et al., 1998). One of the 
fundamental problem areas in construction that was identified through the research is the linear 
relation of the design and construction phases in the project (Aouad et al., 1999). Therefore, 
the research focused primarily on the problem ·of integrating design and construction activities 
using a common managerial approach. An important aspect of that was the development of an 
effective communication strategy for the building process (ibid.). 
Consequently, the Process Protocol can be defined as a way in which the design and 
construction processes are re-arranged to produce a more efficient, effective and economical 
delivery of construction projects (Aouad et al., 1999). Tangible benefits of implementing the 
Process Protocol include wastage reduction, the shortening of project duration and improved 
communication methods and channels, among others (ibid.). 
5.3.1 Principles of the Process Protocol 
The Process Protocol is based on six principles that are fundamental to an improved building 
process (Cooper et al., 1998). According to Kagioglou et al. (2000:143), these principles can 
best describe a "new process paradigm" underlying the Process Protocol. These principles are 
briefly discussed in the following sections. 
5.3.1.1 Whole Project View 
f 
Addressing a whole project view in construction is a necessary precondition, as the definition of 
the project has traditionally been synonymous with the actual construction works (Cooper et 
al., 1998). As a result, the pre-construction activities have been sidelined and often accelerated 
to reach the construction stage, or to move on to a new job (ibid.). This has resulted in a poor 
identification of client requirements and an ineffective project brief with limited involvement of 
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internal and external specialists. Conceptualising the building process, from the recognition of 
a project need through to the operational stage (preferably including the 
demolition/deconstruction works), ensures informed decision-making at the front-end of the 
design and construction development process (Kagioglou et al., 1998). This has consequent 
benefits for on-site activities. Most importantly, taking a whole project view provides opportunity 
to identify potential interdependencies of tasks within the process (Kagioglou et al., 2000). 
5.3.1.2 Consistent Process 
Ensuring process consistency is also a critical aspect of the Process Protocol. This entails the 
adoption of a standardised approach to performance measurement, evaluation and control 
(Cooper et al., 1998). Consistent processes facilitate continual improvement in design and 
construction (ibid.). 
5.3.1.3 Progressive Design Fixity 
The principle of progressive design fixity is operationalised using a stage-gate approach drawn 
from the manufacturing industry. It requires that a consistent planning ahd review procedure be 
applied at each stage of the process (Cooper et al., 1998). In the Process Protocol, phase 
reviews provide an opportunity to examine the work executed in a particular phase (refer to 
Section 5.4.3). The progress needs to be approved before the planning, resourcing and 
execution of a new phase are possible. This allows for a progressive fixing and/or approval of 
design information throughout the process, resulting in increased predictability of construction 
works (Kagioglou et al., 1998). 
5.3.1.4 Coordination 
For all stakeholders involved in the building process to work seamlessly together it is 
necessary to provide a mechanism for coordinating their participation and project activities 
throughout the process. In the Process Protocol the coordination of the process falls under the 
responsibility of the Process and Change Management Activity Zones (Cooper et al., 1998). 
The actions of the Process Manager are supported by the Change Management Zone through 
which all information related to the project is passed (ibid.). 
t 
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5.3.1.5 Stakeholder Involvement and Teamwork 
Following the practice of establishing multi-functional project teams in the manufacturing 
industry, the Process Protocol introduces the concept of the Activity Zone. This means that 
process participants are described in terms of the activities that need to be undertaken in order 
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to achieve a successful project and process execution (Kagioglou et al., 2000). This is a major 
change in the identification of roles in the building process from the historically labelled roles of 
architects, engineers, contractors, whose scope of works constantly vary at the margins from 
project to project. Proactive resourcing of information from key stakeholders during phase 
reviews ensures that crucial design and production information is gathered early in the process 
(Cooper et al., 1998). Working in multi-functional teams can also foster a team environment 
and encourage appropriate and timely communication and decision-making (ibid.). The Activity 
Zones of the Process Protocol are presented in Section 5.3.4. 
5.3.1.6 Feedback 
Learning from experience is imperative to a continual improvement of construction practice. 
The introduction of phase reviews in the Process Protocol provides an opportunity to record 
project experience throughout the process. This information can be utilised in later phases of 
the construction process or on future projects (Coope·r et al., 1998). Through these phase 
reviews, the Project Protocol establishes the Legacy Archive. This is a mechanism for 
recording; storing and retrieving project/process information (Kagioglou et al:, 1998). The 
. . 
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Legacy Archive is meant to be used by project participants in the current and future projects., 
5.3.2 Organising the Building Process in the Process Protocol 
The Process Protocol uses process maps to build up a framework for delivering any 
construction project (Kagioglou et al., 1998). The building process is divided into 10 phases, 
which are incorporated into Pre-project, Pre-construction, Construction and Post-construction 
stages of the project life cycle. The process sequence in time and relevant process functions 
represented by Activity Zones ate depicted in Figure 6. 
The building process begins with the pre-project stage, which entails strategic business 
considerations of any potential project (Cooper et al., 1998). During this stage the client's need 
is progressively defined and assessed. The statement of need is developed into the structural 
brief and all key stakeholders identified. Subsequently, core teams that will form the Activity 
Zones are appointed (Kagioglou et al., 1998). In addition, the early feasibility study allows for 
the screening of potential design solutions and the selection of those solutions which will be 
considered further. It is also necessary to secure the outline financial authority before 
proceeding to the pre-construction stage (Aouad et al., 1999). 
During the pre-construction phases the client's need is developed into appropriate design 
solutions according to the project brief (Cooper et al., 1998). This activity might involve many 
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members of the construction supply chain, such as suppliers, specialist contractors as well as 
traditional design consultants (e.g. an architect and engineer). The design details are 
determined and reviewed to enable the planning of construction (including the assembly and 
enabling works) (Kagioglou et al., 1998). The phase review process adds the potential for the 
progressive fixing of design information, together with its concurrent development. The major 
advantage of the progressive fixity is improved communication and coordination between the 
project's participants as they pass through each phase (Cooper et al., 1998). The pre-
construction phase ends with the securing of the full financial authority necessary to proceed 
with actual construction works. This key decision-point requires a full understanding of the 
extent of the construction works and associated risks (ibid.). 
Figure 6: Project Stages in the .Process Protocol (adapted from Aouad et al., 1999) 
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The construction stage entails the production of the project solution (Cooper et al., 1998). 
During this stage, the construction process is managed and information and resource flows 
controlled (Kagioglou et al., 1998). The benefits of enhanced communication and coordination 
of activities during the design development are predominantly evident during this stage 
(Kagioglou et al., 2000). 
The post-construction stage consists of managing the monitoring and maintenance of the 
constructed facility (Cooper et al., 1998). As the facility management specialists would have 
been involved in the earlier stages of the building process, these activities are delivered more 
efficiently. In addition, all records of the development of the facility are stored in the project's 
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Legacy Archive (ibid.). A post-project review can help identify any areas that need to be given 
more attention in future projects (Kagioglou et al., 1998). 
5.3.3 Phase Reviews and the Concept of Soft and Hard Gates 
The stage/gate approach is a vital feature of the Process Protocol (see Figure 5) (Aouad et al., 
1999). During the phase review meetings, the feasibility of the project is examined against 
certain project and process critical success factors (Kagioglou et al., 1998). The aim of the 
phase review is to ensure high quality performance. It is perceived as a mistake avoidance 
mechanism (ibid.). 
The use of soft and hard gates at the phase review points helps reduce development times 
and facilitates a natural progression of the project life cycle (Aouad et al., 1999) by imposing 
discipline on the project Soft gates allow for concurrency in the process,. while respecting key 
decision-points in the process (Cooper et al., 1998). This means that the activities of a 
subsequent phase can be started before the current phase is finalised (e.g. between the pre-
project stages). Hard gates require the completion of all activities and satisfying all criteria 
before a·decision to proceed is made (Kagioglou et al., 1998). An example of that would be the 
decision to build at the end of the pre-project phase, also the commencement of on-site 
activities, and the hand-over of the facility. In fact, current practices of the industry reflect the 
existence of hard gates to some extent, e.g. standard forms and conditions of contract. The 
stage/gate approach makes decision-points explicit and transparent to all stakeholders, other 
than those who are a party to the construction contract. 
During a phase review meeting a rnport is presented with all relevant deliverables for the 
particular phase (i.e. documented project and process information). The main outcomes of 
phase reviews include the following (Kagioglou et al., 1998): 
A potential decision to pass/fail or postpone the phase review for a later stage; 
Critical decisions on (mainly} financial authority to proceed; 
Planning for next phase and setting a date for next phase review; and 
Phase review minutes distributed to all attendees. 
All phase review reports and minutes are entered into the Legacy Archive (Kagiogl.ou et al., I 
19S8). 
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5.3.4 Stakeholder Involvement in the Process Protocol 
Stakeholders in the Process Protocol are defined as individuals or organisations whose views, 
interests and needs can influence or are influenced by the proposed project (its initiation, 
formulation and/or implementation) (Kagioglou et al., 1998). The timely identification, 
prioritisation of stakeholders and their needs, and their involvement in the process can 
arguably lead to more effective decision-making throughout the project life cycle (ibid.). 
The Process Protocol groups project stakeholders into 9 Activity Zones: Development 
Management; Project Management; Resource Management; Design Management; Production 
Management; Facilities Management;· Health and Safety Statutory and Legal Management; 
Process Management; and Change Management (Kagioglou et al., 1998). These multi-
functional and multi-disciplinary teams are responsible for specific sets of tasks and processes 
within the design and construction processes (Cooper et al., 1998). An Activity Zone may be 
carried out by a single person or a complex network of people depending on the project's scale 
(ibid.). The multi-functional nature of Activity Zones implies that their membership is 
. determined by specific project task and/or process (e.g. design detailing, production, supply, or 
continuous client input). 
Activity Zones may overlap and are interdependent (Kagioglou et al., 1998). For instance, 
Design Management often provides input for the Production Management and Facilities 
Management Activity Zones. These Zones may also provide input for Design Management 
(Cooper et al., 1998). However, each Activity Zone has a primary responsibility for certain 
deliverables in the project: 
Development Management Development Management is responsible for maintaining 
business focus throughout the project, and satisfying stakeholders' needs and 
constraints (Kagioglou et al., 1998). Therefore, the Development Management Zone 
can be conceptualised as the client/customer for the potential project (Cooper et al., 
1998). It is the only Activity Zone which has activities at every stage of the project cycle. 
Client's needs are presented and interpreted via the project brief developed by this 
Activity Zone. 
Resources Management This Activity Zone is responsible for the planning, 
. r . 
coordination, procurement and monitoring of all financial, human and material 
resources throughout the building process (Kagioglou et al., 1998). 
Design Management Design Management translates the business case and project 
brief into an appropriate design solution. This Zone also facilitates the integration of 
design inputs from other Activity Zones (Kagioglou et al., 1998). 
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Facilities Management The Facilities Management Zone aims to secure a cost efficient 
management of the new asset, and the creation of an environment that strongly 
supports the primary objectives of the building owner and/or user (Kagioglou et al., 
1998). 
Health & Safety, Statutory and Legal Management This Zone identifies and manages 
all regulatory, statutory and environmental aspects of the project (Kagioglou et al.; 
1998). 
Project Management The core responsibility of Project Management is an efficient and 
effective implementation of the project (Kagioglou et al., 1998). A crucial deliverable of 
this Zone is the project execution plan, which guides the integration of all relevant 
inputs from other Activity Zones (Cooper et al., 1998). It collaborates closely with 
Process Management to ensure that agreed · performance criteria are met. These 
.. 
. . 
criteria are based on requirements specified in the. busines~ case and project brief. 
' . 
Moreover, it is an active agent of the Development Management Activity Zone (ibid.). 
Process Management This Zone develops and operationalises the Process Protocol 
(Kagioglou et al., 1998). It is responsible for planning and monitoring of activities of 
each phase and for reviewing phase reports. Consequently, this Zone determines and 
examines process inputs and outputs at each phase. Process Management also 
provides recommendations to the Development Management Zone regarding a 
satisfactory delivery of the final product (Cooper et al., 1998). 
Production Management Production Management ensures that the optimal solution for 
the buildability of the design is implemented. It is also responsible for construction 
logistics (Kagioglou et al., 1998). · 
Change Management This Zone communicates any project changes to relevant 
Activity Zones in the process. Change Management also develops and manages the 
Legacy Archive (Kagioglou et al., 1~98). Hence, Change Management acts as the 
interface between all Activity Zones and the Legacy Archive (Cooper et al., 1998). 
The use of Activity Zones helps harvest optimal benefits from teamwork. The ·communication 
process is enhanced as the participants work towards common objectives. In addition, this 
approach prevents any domination of a particular category of building professionals over any 
project phase or decision. This is a significant improvement over traditional conceptualisations 
of the building process, when typically the Mistinction between project phases is determined by 
the entry of different parties (e.g. an architect or contractors) (Kagioglou et al., 2000), and 
where the model reflects the viewpoint of a particular industry stakeholder, e.g. the RISA Plan 
of Work. 
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5.3.5 Using Process Maps to Represent the Design and Construction Processes 
Process mapping is a valuable management tool used to illustrate flows of information and/or 
materials within an organisation (Winch and Carr, 2001 ). Process maps are usually two-
dimensional. The actors or functions responsible for each task are plotted on the vertical axis, 
and the horizontal axis shows project/process progression in time (ibid.) . . 
In the Process Protocol, participants are represented on the Y axis of the process model. They 
are referred to in terms of their primary responsibilities, i.e. as Activity Zones (Cooper et al., 
1998). The sequence of individual process activities or gates is represented on the X axis (see 
Figure 7). The generic model of the Process Protocol provides a visual representation of the 
building project in terms of prime responsibilities/functions and activities that . may be 
undertaken during each phase. The process map enhances the transparency of stakeholder 
participation in the project by clarifying their roles and involvement throughout the project cycle. 
It indicates the potential interrelation of activities, processes and sub-processes. The map also 
assists in the identification of critical decision-points. Most importantly, the visual representation 
of the process allows all organisations involved in the project to col'!lmunicate using a ·lingua .. 
franca - the language of the Process Protocol. Each organisation ca~''rT,la'p:·tflei~ own :interrial , . 
processes against the generic process model allowing them to ~l~~r1/ urider~t~nd. theii .. 
relationship to the project. 
The second stage of research on the Process Protocol (Process Protocol Level II) focused on 
the development of sub-process maps and produced the Process Protocol Toolkit. The toolkit 
provides an IT support for the creation of process maps based on the Process Protocol 
framework (Lee et al., 2000b). In this way, users can create and customise their specific 
process as well as manage the process and project information. 
5.4 INTRODUCING SUSTAINABILITY CONSIDERATIONS INTO THE PROCESS 
PROTOCOL 
The enhanced communication and coordination of activities offered by the Process Protocol 
provides an environment that is conducive to the introduction of sustainability agenda at a 
project level. The Process Protocol has served as a template for the introduction of 
sustainability throughbut the building process in research undertaken at the University of 
Loughborough (Zainul-Abidin et al., 2003). For the purposes of that research, an understanding 
of sustainability was gained using the Dooyeweerd's Theory of Modal Spheres (ibid.). 
Dooyeweerd's theory formed the basis on which Lombardi (2001) developed a framework to 
address sustainability in the built environment. 
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This framework was subsequently refined in Zainul-Abidin et al. (2003) to suit the context of the 
construction process, using the Process Protocol as a guiding resource. Other. research at 
Loughborough University (in collaboration with Salford University) focused on the practical 
aspects of integrating social, environmental and economic considerations into.the construction 
project. As a result, a separate Activity Zone has been introduced into the Process Protocol, 
namely the Sustainability Management Zone. Sustainability Management is responsible for the 
facilitation of sustainable practices throughout the design and construction processes. 
5.4.1 Tackling Sustainability with the Dooyeweerd's Theory of Modal Spheres 
According to the Dutch philosopher Herman Dooyeweerd, reality consists of entities (things 
and events) and laws (modalities/aspects), in which ttie entities operate (Basden, 2002). In his 
Theory of Modal Spheres Dooyeweerd identified 15 modalities (aspects), which are listed in 
Table 3. 
Table 3: Dooyeweerd's Framework of Modalities (source: Basden, n.d.) 
Modalities 
Numeric 
Spatial 
Kinematic 
Physical 
Biotic 
Sensitive 
Analytical 
Formative 
Lingual 
Social 
Economic 
Aesthetic 
Judicial 
Ethical 
Pistic 
Meaning 
Discrete quantity (amount) 
Continuous extension (continuity and shape) 
Motion (movement and change) 
Energy and matter (persistent, reliable being) 
Life and vitality (integrity of the organism and reproduction) 
Sensing, feeling (sensation and responsiveness) 
Distinction (abstraction and free interpretation) 
Formative power (creativity and deliberate creation and structuring) 
Symbolic representation (to enable meaning to be represented) 
Social interactions and institutions (to enable people to relate as 
people, to live together) 
Frugality (to enable carefulness, self-control, management) 
Harmony (non-essential coherence, rest and play) 
What is due (law, responsibility to the other) 
Self-giving love, generosity (love_ that goes beyond what is due) 
Faith, vision, values, commitment (commitment that is more than 
response) 
Although some of the modalities are self-e~planatory, the meaning of social, economic and 
I 
formative modalities, as proposed by Dooyeweerd, is worth elaborating. The social modality · 
deals with social interaction (preferably in the spirit of collaboration), human relationships and 
social institutions (Basden, n.d.). For Dooyeweerd, the economic aspect is about frugality, 
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conservation of resources and working within limits. It is not about finance or production and 
consumption rates. The formative modality represents formative power expressed by culture, 
history and technology. More specifically, it is about transformation (creativity, design and 
development, manufacture), progress (history and culture), achievement (goal-orientated 
. approach, methods and techniques), and control and power (influence/affluence) (ibid.). 
The application of Dooyeweerd's theory to conceptualise sustainability is useful as each 
modality provides a set of concepts necessary to describe and discuss sustainability in a more 
complete manner. A key feature of the Dooyeweerd's theory is the fact that all modalities 
depend on each other for their full meaning (Basden, n.d.). Consequently, all modalities are 
related and entwined. This also illustrates the interdisciplinary and cross-cutting nature of 
sustainability issues. Moreover, none of the modalities can be ignored or perceived as superior 
when the framework is applied (ibid.). This favours the idea of integrating rather than balancing 
sustainability issues, as the latter often suggests a need for trade-offs. 
5.4.2 The Development of a Checklist to Promote Sustainable Design and Construction 
Lombardi (2001) refined the meaning of the 15 modalities to better reflect the reality of the built 
environment iii support of the planning process (see Table 4). In turn, Lombardi's work 
assisted Zainul-Abidin et al. (2003) in developing a checklist of activities that support 
sustainable design and construction (see Appendix C). Activities listed in this checklist should 
be considered or addressed during the design and construction phases with respect to each 
modality (ibid.). 
Arguably, in order to suit different building contexts (e.g. new or existing buildings, different bio-
regions), the proposed checklist could be further refined and made more comprehensive. In · 
addition, the support of principles embedded in the Process Protocol, which are also 
fundamental from a sustainability point of view, could be made more explicit. For instance, 
more emphasis could be placed on stakeholder involvement and co-operation, integrated 
design, communication competency and knowledge transfer. Nevertheless, the checklist 
represents a valuable source of information on a range of activities and initiatives that help 
translate the theoretical sustainability deliberations into a practical realm of the construction 
process. 
Having indicated the range of sustainability issues that need to be addressed in construction, it 
is critical to devise a way of tackling these issues throughout the project life cycle. The 
following section presents how this challenge has been addressed within the Process Protocol. 
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Table 4: Modalities of Sustainability and Their Relevance to Construction (source: Lombardi, 
2001:91) 
Modalities Meaning Redefined for Construction 
Numerical 'How much' of things Numerical accounting 
Spatial Continuous extension Spaces, shape and extension 
Kinematics Movement Transport and mobility 
Physical Energy, mass · Physical environment, mass and energy 
Biological Life function Health, biodiversity, eco-protection 
Sensitive Senses, feeling People's perceptions towards environment 
Analytic Discerning of entities Analysis and formal knowledge 
Historical Formative power Creativity and cultural development 
Communicative Informatory Communications and the media 
Social Social intercourse Socia.I climate and social cohesion 
Economic Frugality Efficiency and economic appraisal 
Aesthetic Harmony, beauty Visual appeal and architectonic style 
Juridical Retribution, fairness Rights and responsibilities 
Ethical Love, moral Ethical issues 
Credal Faith, trustworthiness Commitment, interest and vision 
5.4.3 Operationalising Sustainability within the Process Protocol 
The task of facilitating the incorporation of sustainability considerations throughout the design 
and construction processes falls into the management domain of the Process Protocol. The 
Sustainability Management Activity Zone is responsible for the development and management 
of the design and construction programme, which would allow the attainment of sustainability 
objectives agreed upon by stakeholders (Khalfan et al., 2003). It is proposed that Sustainability 
Management would comprise the client, material supplier, consultant, construction 
professionals (e.g. designer and engineer), building services and maintenance professionals, 
and main constructor and sub~constructors (ibid.). While co-operating with other Activity Zones, 
Sustainable Management has a prime resJonsibility for facilitating a number of activities and 
the production of required deliverables (see Figure 8). 
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Figure 8: The Responsibilities of Sustainability Management in the Process Protocol (source: 
Khalfan et al., 2003) 
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At the outset of the project (Phase 0), generic sustainability issues are identified and prioritised 
during a scoping exercise. The environmental, social and economic aspects of the project are 
screened using a taxonomy checklist (Salford University, 2002). 
As the client's need is conceptualised, a sustainability mission statement is developed for the 
project. A consultant would be appointed at this stage where the project team lacks the 
necessary expertise (Phase 1 ). Subsequently, the previously identified sustainability issues are 
listed according to their priority in line with the sustainability mission statement with the client's 
participation. During the pre-feasibility study (Phase 2), a matrix is prepared with a refined list 
of sustainability issues that need to be addressed in the project. The matrix also includes 
performance goals/targets and a set of relevant indicators. Khalfan et al. (2003) argue that the 
project team needs to be practical in identifying sustainability issues, indicators ahd targets. 
Moreover, the established targets and indicators should be specific, measurable, achievable, 
realistic and time-bound (SMART) (ibid.). 
A sustainability plan and a sustainability management strategy are established during the 
· feasibility study (Phase 3). At this stage, it is determined what sustainability issues are 
addressed at what point in time during the project's progression. The decision-points are also 
determined and: monitoring methods defined. In addition, the responsibilities are assigned to 
various Activity Zones. The sustainability plan is based on the previously defined mission and 
targets included in the matrix. Optimal design options that meet the sustainability requirements 
are selected for further development (Phase 4 ). 
Full conceptual design is also assessed against the sustainability matrix, followed by the 
production of a sustainability report (Phase 5). It is suggested that an appropriate building 
assessment method is used at this stage (e.g. BREEAM or LEED). This is an important stage 
during the process, as recommendations are made for subsequent phases of the building 
process to ensure that the design and construction are aligned with the sustainability goals and 
targets (Salford University, 2002). 
As the design is finalised (Phase 6), the sustainability assessment must be completed and a 
final check against recommendations made in the previous phase undertaken. Subsequently, 
the production information is reviewed against the pre-set goals and targets, so that the· 
t production information developed is coordinated with the sustainability plan (Phase 7). In 
addition, the construction monitoring parameters are established. During the actual 
construction works (Phase 8), any changes from the construction plans need to be assessed 
against the sustainability matrix by Production Management, while Sustainability Management 
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monitors the compliance of construction with· the sustainability plan. Finally, a post-construction 
review is conducted (Phase 9) to assess if the sustainability targets and goals have been met. 
The introduction of sustainability considerations into the domain of building project 
management deserves special consideration. It offers a more meaningful alternative to 
conducting a building assessment alongside but separate from the. actual building process. 
However, certain improvements in the procedure outlined above could make the introduction of 
sustainability considerations into the, Process Protocol even more successful. 
For instance, the proposed scheduling of activities conducted and/or facilitated by 
Sustainability Management in the Process Protocol is quite confusing. This problem might arise 
from the lack of additional information regarding the outcomes of this research within the public 
domain. There is a problem of task repetition, especially regarding the scoping and prioritising 
of sustainability issues. For example, the sustainability mission statement is developed after 
the issues have been scoped and prioritised, _just to list and prioritise them again in line with the 
statement. The suggestion of using external building assessment methods during Phase 4 is 
also problematic; there is a possibility that the priority issues and targets set early during the 
project will not match those specified by a particular building assessment method. Such a 
method could rather be used during the early stages of the process to guide the development 
of the sustainability matrix. 
In addition, it is difficult to understand the fundamental difference between the sustainability 
plan and management strategy. It is proposed that the sustainability plan should discuss which 
sustainability issues need to be addressed, using what methods, when and by whom. In 
addition, the plan should also specify monitoring methods and project milestones. Most likely, 
these issues would also constitute a part of the management strategy. In addition, the site and 
environmental issues, which define the project's context, are assessed and handled by Design 
Management Zone (refer to Figure 7). However, the involvement of Sustainability Management 
in this regard would be valuable to the project, even indispensable. 
The concept of a separate Activity Zone responsible for the introduction of sustainability 
consideration in the Process Protocol may not be the most efficient and effective solution. To 
avoid the evident proliferation of tasks, the sustainability-related activities could be embedded 
in existing processes and be tackled by appropriate Activity Zones. This would better fit with 
the idea that sustainability should ultimately become embedded in mainstream management 
activities. Certain unique activities including scoping, the prioritisation of issues a.nd 
development of the sustainability matrix could be facilitated by Development Management. 
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It is likely that the proposed Sustainability Management Zone will initially help stress the 
importance of introducing sustainability into the building process. In time its responsibilities 
could be successfully divided between existing Zones. However, the research presented in this 
thesis validates the urgency of integrating sustainability into the building process. It provides a . 
practical example of how to conduct a sustainability appraisal during the building process. 
What becomes apparent is the fact that stronger emphasis should be placed on the 
development of a communication strategy among process participants due to the 
interdisciplinary nature of all sustainability considerations. 
This section has outlined efforts made at introducing sustainability considerations into the 
Process Protocol, and consequently into the building process. The following sections 
synthesise lessons that can be learnt from the Process Protocol to enhance the quality of, and 
foster sustainability within, building projects via building assessment. 
5.5 REVIEW OF INSIGHTS GAINED FROM THE PROCESS PROTOCOL 
The current inefficiency of building delivery and related construction developments, as reported 
in literature, hinders efforts to promote and implement sustainable construction practices (e:g. 
Lee et al., 2000b; Egan, 1998). The effectiveness of building sustainability assessment 
methods in fostering quality in buildings depends, to a large extent, on the quality of internal 
processes taking place during the project cycle. The social processes that occur in the building 
process (e.g. stakeholder communication and decision-making) are particularly significant to 
the successful outcomes of building sustainability assessment. However, the social dimension 
of the building process, which is perceived mainly as a technical endeavour, is undermined by 
existing organisational arrangements in the construction industry. Indeed, there is little room to 
' 
validate the importance of social processes in the building process if the industry continues to 
judge its success and productivity using the three determinants of quality, time, and cost. 
The Process Protocol encourages a re-examination of current construction practices to find a 
more optimal way of delivering buildings. By implementing the process view in building 
delivery, the social dimension can be more readily addressed. The Process Protocol shows 
that the building process can be greatly enhanced through a cautious development of a 
communication strategy and the re-examination of traditional responsibilities of building 
professionals. 
Clearly, any building sustainability assessment needs to be well integrated with the building 
process. As each building project is unique, the building sustainability assessment model 
should be flexible enough to accommodate this diversity. However, adopting the proposition 
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that the building process is generic reduces this problem to more manageable proportions. 
Overlaying the building process at key project decision-points becomes a less problematic 
issue for a b_uilding assessment method that focuses on the process rather than the product. 
Study of the Process Protocol reveals that the two critical qualities of the model proposed in· 
this thesis are transparency and accessibility in terms of the communication strategy {Le. 
exchange of information among participants). and the process itself (i.e. methodology). These 
two qualities significantly impact on the primary role of the model - the one of an educational 
medium. It is necessary to ensure that building sustainability assessment creates an 
environment that is conducive to the transfer of knowledge and capacity-building among 
professional and lay participants. Furthermore, by providing stakeholders with a forum to 
deliberate and exchange views, they are able to learn about ethical and practical sustainability 
issues. This also helps them to develop shared values, necessary to build commitment to 
sustainability. Only such an approach may enable building professionals, empowered through 
their involvement in building sustainability assessment, to make positive changes in 
subsequent building projects. 
Consequently, the model is likely to act more as a building enhancement method, which 
improves the quality of the building process, rather than merely as an assessment method. 
Some may argue that the "process is merely a means to an end: the built product that the client 
needs to house" (Winch and Carr, 2001 :528). Yet it is the very building process that provides 
greatest opportunities to limit wasteful and inefficient practices as well as to implement the 
necessary change of culture and behaviour among building professionals. By managing the 
building process in the optimal way, the final product should be of better quality (Bakens, 
1997). 
The following sections· discuss the implications of applying the process view and incorporating 
insights gained from the review of the Process Protocol in building assessment. 
5.5.1 Stakeholder Involvement 
The issue of stakeholder participation in construction is relatively complex. It concerns the 
need for a broader involvement of lay stakeholders (people from outside the traditional 
boundaries of a building endeavour) as well as the nature of stakeholder interaction throughout 
the building process. The implications of incorporating stakeholder participation in the building 
process extend beyond changes in the structure of the design and construction processes 
(Fowles, 2000). Emphasis needs to be placed on forming a relationship between stakeholders 
"in the form of partnership, equity and balance" (ibid.: 105). 
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However, achieving a productive and balanced interaction among building professionals 
involved in a particular project is a challenging task in itself. As the building project is initiated, a 
new multi-organisational project team is formed (Seaden, 2003). Due to its temporary nature, 
the participants are hardly committed to each other and, thus, they may pursue potentially 
competing agendas. Moreover, the internal communication is seldom properly designed and 
managed (ibid.). 
While designing stakeholder participation (and team-building) in the building process, it is 
necessary to address the following variables (Davidson, 1998): 
Consensus about the domains of intervention of individual participants (i.e. clarity on 
the scope of participation and specialisation); 
The ease of access and adequacy of information (i.e. sufficiency, availability and 
rapidity of access); and 
The degree of interdependence of tasks involved in carrying out the project (i.e. 
interdependence of tasks and coordination). 
These issues are extensively addressed by the Process Protocol. The Process Protocol has 
been developed to provide a common set of understandings and to identify generic activities 
performed in the construction process without reflecting (or emphasising) the interests of 
particular industry groups (Cooper et al., 1998). In essence, the Process Protocol provides a 
means of representing the diverse interests of all parties involved in the building process 
(Kagioglou et al., 2000). 
The Process Protocol offers useful insights into the requirements of a building sustainability 
assessment method that should correspond to different patterns of the building process, i.e. 
where procurement paths may vary and where the roles and responsibilities of particular 
stakeholders may differ. It demonstrates that the 'fogginess' of stakeholder participation in the 
building process can be reduced by introducing clear definitions of roles and task-division. 
Adopting this approach in building sustainability assessment would make the process more 
efficient and productive by defining precisely what kind of input is expected from the 
participants. 
5.5.2 Process Management 
The quality of stakeholder involvement in any building project unequivocally depends on how 
well the process is managed. This includes managing tasks and roles of various process 
participants, and the ways in which they co-operate (Bakens, 1997). The current segregation 
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between design and construction responsibilities and the lack of overall coordination contribute 
to inefficiency in building delivery. The need to re-conceptualise the building process is well 
acknowledged (ibid.). 
The traditional approach to the organisation of the building process uses hierarchy (i.e. the 
structure of authority and responsibility) as a basic organisation form (Bakens, 1997). The new 
trend, evidenced in the Process Protocol, is to use material and information flow processes as 
a basic element of organisational design. As the flow processes are managed by 
multidisciplinary teams, this approach also fosters collaborative learning (ibid.). 
The above lessons can be translated into the context of building sustainability assessment. For 
instance, it is necessary to emphasise the coordination between parties involved in building 
assessment, by integrating disciplines and new expertise. The assessment process needs to 
be closely integrated with all phases of the building process, especially with the up-front 
phases. This involves distinguishing a set of tasks (inputs into the building process) and 
identifying how these tasks are interrelated. Similarly to the building process, the building 
sustainability assessment process needs to be considered as an integral whole to optimise its 
potential benefits (Bakens, 1997). 
5.5.3 Improved Process Transparency 
The Process Protocol emphasises the value of clear communication of information and values 
throughout the building process and process transparency. This entails the coordination of 
activities and tasks, allocation of responsibilities, and definition of the formats of input and 
output information packages. Furthermore, due to the multidisciplinary nature of the building 
team, it is necessary to ensure that the assessment methodology is presented in a language 
that is understandable to all. Providing a common set of definitions and procedures for the 
model can help achieve a higher degree of consistency between assessments (Cooper et al., 
1998). 
5.5.3.1 Enhanced Communication - The Attainment of Shared Meaning 
Adequate communication is necessary to eliminate the major cultural, behavioural, 
organisational and institutional barriers that <turrently exist between project participants (Lee et 
I 
al., 2000b). The ethical implications of communication between the project team that need to 
be addressed include the channels of communication and information ownership (Davidson, 
1998). Information can: be easily used as a source of power in the building process, and 
difficulty in accessing information leads to conflict (Dimitrijevic and Davidson, 2004). 
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The adequacy and ease of access to information is often indicated as a prime source of 
difficulties and resultant loss of performance in construction projects (Davidson, 1998). Clearly, 
it is critical to plan information management at the outset of the building project. This means 
that the dissemination of information needs to be based on a number of modes, which are 
tailored to the habits and language of expected information recipients (ibid.). The Process 
Protocol recognises the requirement to integrate different modes of communication and 
information dissemination between various members of the project team (Aouad et al., 1999). 
Hence, it postulates the need for defining the terms and content of information exchange 
throughout the building process. 
The use of gateway decisions, i.e. decisions that enable the project to move forward to a 
subsequent stage (Dimitrijevic and Davidson, 2004), in building assessment will require the 
recognition of what type of information is required to support decision-making at any particular 
point in time. This approach, used in the Process Protocol, is simiiar to that of decision-scoping 
in Environmental Assessment. Consequently, while developing the specification for the model, 
it is necessary to understand the movement of information between participants, the nature of 
information required, as well as its content and most likely sources (ibid.). 
"Delivering quality means fulfilling the requirements of internal and external clients; indeed this 
corresponds to the mission of the building process" (Bakens, 1997:129). Effective 
communication with the client and end-users is of prime importance to a successful building 
project. This entails capturing the client's needs and inviting the client's input in the 
development of appropriate solutions. Yet client's requirements are rarely fully captured (Lee et 
al., 2000b). The briefing process offers immense opportunities for a meaningful interaction 
between project stakeholders. The best buildings tend to be those where targets are made 
clear in a brief that is understandable to all the players, users and occupants included 
(Leaman, 2003). 
As the aim of briefing is mainly to identify and define the scope of the project, and more 
specifically that of the proposed solutions (Kagioglou et al., 1998), briefing should ideally 
extend throughout the project duration. The Process Protocol treats a project brief as a living 
document that changes as new information is presented. The briefing process can assist in the 
motivation and effectiv1 control of interventions aimed to improve the overall sustainability of 
the building project. Th~refore, it is crucial to integrate building sustainability assessment with 
project briefing. It will not only facilitate the client's involvement in the building process, but also 
in assessment, as the separation of these two processes disappears. 
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5.5.3.2 Designing Building Assessment Methodology 
Arguably, a close alignment of building sustainability assessment with the building process 
would make the information received from the assessment more relevant and suitable for 
project decision-making. Moreover, an adequate quality of information provided in time could 
significantly improve the decision-making process (i.e. allow for an effective incorporation· of 
sustainability considerations), driving the development of construction sector onto a 
sustainable path. 
The Process Protocol provides a framework for carrying out any construction project. Hence, it 
can provide terms of reference for the.development of the model's specification. By using the 
Process Protocol the following benefits, inherent to the Process Protocol, are gained (Lee et 
al., 2000a): 
Taking a whole project view; 
Recognising the interdependency of activities; 
Focusing on the front-end activities; 
Improving process transparency and consistency; 
Using the stage/phase review approach to facilitate concurrency and progressive fixity 
and/or approval of information throughout the process; 
Coordinating participants and activities in ·the process (i.e. clear assignment of 
responsibilities); 
Establishing multi-functional teams including outside stakeholders; 
Fostering a team environment; 
Committing to shared project values; 
Facilitating the effective transfer of know-how, and 
Establishing feedback mechanisms. 
It is therefore proposed that the model is mapped against the Process Protocol to identify 
points of interface with the building process. The process mapping will not only facilitate the 
presentation of the assessment methodology, but it will also assist stakeholders in 
understanding where they fit into the process and what is required of them. Moreover, the 
communication process is improved by mapping information flows between process 
pJrticipants. The development of the model's methodology will entail the identification of 
potential assessment deliverables, determination of required inputs and coordination of 
assessment activities with the building process decision-points (i.e. allocation of responsibilities 
and timing of activities). 
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5.5.4 Forming Commitment to Sustainability through Project Values 
Morris ( 1994) argues that in order to deliver a successful project, the project and stakeholders' 
objectives should be integrated. As the project evolves its objectives should continue to fit 
stakeholders' interests. Arguably, professional and lay stakeholders would effectively co-
operate in the building process and building sustainability assessment if they have a common 
interest and purpose (Bakens, 1997), and most importantly if they share values. 
Values can be defined as "singular states of mind for guiding actions and judgments ( ... ) 
beyond immediate goals to more ultimate end-states" (Enk and Hornick, 1983:59). This 
definition suggests that by establishing common project values during building sustainability 
assessment, the participating parties are likely to give up their individual perspectives, as they 
realise that their interests are addressed by a consolidated vision of project development 
(Meppem and Gill, 1998). This helps reinforce stakeholders' commitment to project objectives. 
Stronger commitment· to attain the project vision (which is based on the premises and 
principles of sustainability) would result in informed and joint decision-making and 
implementation, thus enhancing the sustainability of a given building project in terms of its 
delivery and product performance. 
Often the vision of sustainability, and the ways in which it is determined in a sustainability 
assessment situation, is shared by relatively few dominant stakeholders (Bell and Morse, 
2003). Such assessments may also become over-focused on dominant local issues at the 
expense of other concerns important in sustainable development (ibid.). Therefore, it is 
essential to address the issues of power imbalance and the lack of a consolidated vision 
aligned with the principles of sustainability, if a participatory approach is to be effectively 
implemented in the assessment of the building project's sustainability. 
Culture, next to power, constitutes a potent agent in shaping participation (Newcombe, 2003). 
It is expressed through the ideology or shared values of project participants. According to 
Newcombe (ibid.), culture is seen as a force for co-operation between stakeholders. This 
indicates how important it is to incorporate the needs of stakeholders into the projects 
objectives and to establish project values early in the building process. The practice of 
establishing a common project vision, so important in terms of the project's sustainability, can 
help avoid certain conflict between stakeholders especially around long term versus short term 
objectives, quality versus quantity and control versus independence (ibid.). 
Porter and Rossini (1983) maintain that meanings, values, and attitudes are of fundamental 
importance. Value judgments are therefore at least as important as technical considerations in 
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any assessment situation (Susskind, 1983). According to Erik and Hornick (1983), 
understanding human values is central as they determine what data and analysis should be 
included in the assessment. Similarly, Susskind (1983) argues that the treatment of value 
judgments throughout the process determines the quality of decisions reached. Hence, values 
play an integral role in building sustainability assessment, for instance, during problem-
definition, setting of assessment boundaries, prioritisation of assessment issues, gathering of 
information and the choice of targets and indicators - as these are all judgment-based 
decisions. 
For any assessment to yield a good decision, the judgments ought to be made with the full 
participation of all relevant stakeholders (Susskind, 1983). However, stakeholders should not 
be asked to take positions until they are adequately empowered. Participation should therefore 
be viewed as an action-orientated social learning (Simanowitz et al., 2000; Meppem and Gill, 
1998). 
The Process Protocol widens stakeholder participation to include the client and end-users. In 
addition, it gives an opportunity for building professionals, such as a contactor or facility 
manager, who traditionally join the project after production information has been compiled, to 
actively participate in the decision-making in the early stages of the building project. This 
means that their values are represented throughout the project. By working in multi-disciplinary 
groups, participants are encouraged to engage in dialogue and mediation. This leads to better 
understanding of problems and shared problem-solving. 
Through their prolonged involvement in the building process these participants can 
meaningfully contribute, and subscribe to, shared project values. In this way, the framework for 
building design and construction, which forms the Process Protocol, provides a functional· 
context for the infusion of sustainability values among project stakeholders. The model could 
therefore build on the participation practices included in the Process Protocol. 
5.5.5 Knowledge Transfer and Capacity-Building 
The effectiveness of knowledge transfer and the associated capacity-building among 
construction stakeholders are both critical factors for the development of the construction 
industry, especially in terms of continuous improvement. The difficulty in addressing these 
factors lies. in a temporary nature of networks building organisations involved in the building 
process, which are formed on project-by-project basis. Gann (2003) lists two main issues that 
affect the process of knowledge exchange in construction projects. The first issue involves the 
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nature of knowledge used and created in project-based activities. The second issue relates to 
the flow of knowledge between project teams and project-based firms. 
As the building process requires integrating knowledge from many different disciplines, the 
designers, engineers and project managers usually acquire relevant information on the job 
through project processes (Gann, 2003). However, due to the discontinuities between projects 
and project teams, any new knowledge developed within a particular project may be easily lost. 
Hence, the challenge is to provide mechanisms for the storage of knowledge and for its 
necessary transfer within the industry (ibid.). 
Knowledge is created through the processing of information for particular purposes (Cole, 
2003). It involves "categorisation, synthesis and evaluation in order to make decisions about 
actions" (Gann, 2003:40). Cole (2003) argues that knowledge is attached to an individual or 
group and is not transferred easily. 
Furthermore, it is possible to distinguished between explicit (which can be communicated and 
written down) and tacit (which is experience-based) knowledge (Cole, 2003). Tacit knowledge, 
which entails the know-how, is acquired through practice and requires personal interaction, as 
well as individual learning and experience. According to Cole (ibid.), tacit knowledge plays a 
major role in building design and construction. It provides unique advantages to its holders and 
contributes the most to a positive change in construction practice. 
An understanding of the importance of tacit knowledge, and the mechanisms for its transfer, is 
fundamental for the introduction and implementation of sustaina_bility in construction. This is 
primarily due to the value-laden and context-dependent nature of the concept of sustainability. 
In addition, sustainability is addressed through holistic and integrated approaches, and is best 
tackled using the experience of the diverse members of the design and construction teams. 
The Process Protocol emphasises the value of knowledge development and sharing in a 
project environment. It also addresses the issue of knowledge transfer between construction 
projects. For instance, the multi-disciplinary Activity Zones promote teamwork and active 
involvement of process participants in activities that they may traditionally not be involved in. 
This is an invaluable aid in the creation of tacit knowledge. The participants learn through 
experience and feedback, which is facilitated through phase reviews. The Legacy Archive 
provides a means of storing knowledge on best practice across projects and across disciplines. 
In addition, continuous learning is facilitated in the Process Protocol by providing the basis to 
develop a company and industrial knowledge databases (Aouad et al., 1999). 
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The building sustainability assessment model should incorporate some of the approaches of 
knowledge management used in the Process Protocol. These would include the creation of 
multidisciplinary teams to enhance experience-based learning and capacity-building, and the 
creation of the Legacy Archive. It is also important that the model provides a forum for a wider 
participation in decision-making including the users of the built environment. This can help to . 
ensure that "more knowledge exchange will occur at a number of different levels and scales" 
(Gann, 2003:52). The transition towards sustainable lifestyles, which involves changes in 
behaviour and building culture, requires that all building stakeholders individually assimilate the 
values of sustainability. Therefore, the building assessment model should play the role of an 
education medium, and it should allow stakeholders to develop the knowledge needed for such 
transition. 
5.6 CONCLUDING REMARKS - ENHANCING THE QUALITY OF THE BUILDING 
PROCESS THROUGH BUILDING ASSESSMENT 
The traditional model of building process organisation promotes a strong segregation between 
the design and the construction responsibilities in the project (Bakens, 1997). It also lacks any 
effective mechanism for the overall coordination of building activities. It seems that in order to 
improve the performance of the construction industry as a whole, the organisation of the 
building process needs to be changed (ibid.). 
However, it is essential that any improvement in the organisation of the building process should 
be based on the premise that "quality of the building process that is embodied in the building 
as an end-product, depends on the quality of all the sub-processes" (Bakens, 1997:130). This 
approach perceives the building process as an integral whole and makes possible the 
harvesting of benefits of any improvement efforts. This approach is implemented in the 
Process Protocol framework. 
The Process Protocol illustrates possible ways to address important issues that need to be 
resolved by the building sustainability assessment model (see Table 5). It stresses the· 
importance of inter-personal relations between project participants, which depend on attitudes, 
communication and team-building. Transparency and clear communication of information 
throughout the assessment process is key 'to a successful and merningful outcome. Alignment 
with the Process Protocol can make the information received 'tram building sustainability 
assessment more relevant and suitable to all decision-makers in the construction sector by 
presenting it in a language familiar to them. Similarly, it can make the construction process 
accessible to those outside the construction sector by presenting the process in a language 
that is independent of the technical terminology of the industry. Adequate quality of information 
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provided in time can significantly improve the decision-making . process (i.e. allow for the 
incorporation of sustainability considerations), directing the development of the construction 
industry onto a sustainable path. Moreover, providing a common set of definitions and 
procedures for the model can help achieve a higher degree of consistency between 
assessments. 
Table 5: A Summary Table with Key Features of the Process Protocol that are Relevant to 
Building Assessment 
KEY CONCEPTS IN DEFINITION AND REASONS FOR INCORPORATING INTO 
THE PROCESS CHARACTERISTIC FEATURES THE MODEL'S SPECIFICATION 
PROTOCOL 
Process Viewpoint - A process viewpoint requires - There is a need for a close and dynamic 
considering the entire project integration of the building sustainability 
life-cycle from the project's assessment process with the building 
outset. It focuses on project cycle to enhance the relevance and 
information exchange and effectiveness of the assessment process. 
knowledge transfer among 
Adoption of the process view is necessary project stakeholders to -
improve the efficiency and for the effective customisation of any 
effectiveness of the building building assessment to the context of its 
process. application. 
-
Incorporating process view - The process view allows for conceptualising 
offers a more integrated building assessment as a set of tasks 
mode of construction through which are often interrelated. It also requires 
early involvement and addressing all stages of the building project 
effective communication of cycle from the assessment outset. 
building stakeholders. The process viewpoint makes explicit 
-
- A key issue in the process reference to the quality of technical and 
view is the redistribution of social processes that comprise a building 
responsibilities and power project. Building sustainability assessment 
among building stakeholders needs to explicitly acknowledge the 
throughout the building importance of social processes to the 
process. project's sustainability. 
-
Emphasis is placed on stakeholder 
participation in designing a building 
sustainability assessment process and their 
direct involvement in the assessment 
activities. 
-
Attention needs to be paid to effective 
sourcing of information from building 
stakeholders as well as to the timely 
dissemination of appropriate information 
among interested and affected parties at all 
critical decision-points. 
- Greater transparency and accessibility in 
r terms of the communication strategy (i.e. I 
exchange of information among 
participants) and the process itself (i.e. 
methodology) is required in building 
assessment. 
Process Consistency 
- The Process Protocol - Providing a common set of definitions and 
recognises the requirement procedures for the building sustainability 
to intearate different modes assessment model can helo achieve a 
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of communication and higher degree of consistency between 
information dissemination assessments. 
between various members of 
the project team. There is a 
need to define the terms and 
content of information 
exchange throughout the 
building process. 
- Process consistency requires 
adopting a 
standardised approach to 
performance measurement, 
evaluation and control. 
Progressive Design 
- Stage-gate reviews provide - One of the advantages of th_e progressive 
Fixity an opportunity to examine fixity is the improved communication and 
the work executed in coordination between the project's 
any particular phase of the participants as they pass through each 
building project. Progress phase. 
needs .to be approved before 
Project phase reviews provide an the planning, resourcing and -
execution of a new phase are opportunity to check what information and 
possible. resources are needed for effective decision-
making in subsequent stages of the building 
- Phase reviews allow for the process/building sustainability assessment. 
examination of the project's 
"Mini" project appraisals/ assessments feasibility against certain -
project and process critical could be conducted at each hard gate to 
success factors. monitor distance to pre-establish targets 
and facilitate effective measures to enhance 
the project's sustainability. 
- Progress review and feedback at each gate 
facilitate knowledge generation throughout 
the assessment process. 
Establishment 
- The establishment of Activity - Involvement of key stakeholders in early 
of Activity Zones Zones re-constructs stages of the assessment process will 
the design and construction facilitate the development of shared values 
teams to create cross- and common project vision 
functional teams. 
-
Groping building stakeholders in terms of 
- Process participants are crucial activities/responsibilities should 
described in terms of ensure a more effective transfer of know-
activities that need to be how and collaborative learning among 
undertaken in order to them. Consensus can be developed over 
achieve a successful project the domains of intervention of particular 
and process execution. participants. 
- Project quality is optimised by - Building sustainability assessment should 
more extensive technical and provide direct experience in sustainability 
non-technical knowledge base orientated decision-making tci all building 
provided by various stakeholders. 
stakeholders. 
Feedback 
- The Process Protocol - Any building assessment method needs to 
introduces the concept of be equipped with mechanisms for recording 
t the Legacy Archive, which is project experience throughout the process. 
I a mechanism for recording, This is necessary for subsequent 
storing and retrieving projecUprocess appraisals. 
projecUprocess information. 
Information management system should -
- Legacy Archive facilitates provide an easy access to information, and 
phase reviews and in this way facilitate knowledge sharing. 
information exchange among 
Introduction of the Legacy Archive will project participants and -
provide for Qreater transparency of the 
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documents project's history. building process. 
Process Mapping 
- Process mapping offers a - Mapping building sustainability assessment 
visual representation of the against any building projects helps identify 
building project in terms of key decision-points and associated 
prime responsibilities/ information needs. Process mapping allows 
functions and activities that for easy identification of assessment 
may be undertaken during deliverables, determination of required 
each phase. inputs and coordination of assessment 
The use of process maps activities with the bui
lding process decision-
- points. provides a means of 
describing the construction 
-
Process mapping can help ensure that 
project in an accessible and sustainability considerations introduced into 
transparent form to all the building project via building 
stakeholders. Process maps sustainability assessment inform and shape 
help to .illustrate what the the building proposal, and the design, 
building project involves, i.e. construction, operation and 
what resources it draws decommissioning of a building. Since 
upon, what activities need to building assessment outputs are viewed as 
be performed, what inputs into the building process, their 
independencies exist specific timing, content and form become 
between those activities. important. 
- Visual representation of the 
- Using process maps helps present the 
process allows all building sustainability assessment process 
organisations involved in the in a language that is understandable to 
project to communicate using construction practitioners and lay 
a lingua franca. stakeholders. Emphasis is placed on the 
issues of overcoming technical language 
barriers and on the establishment of 
information needs (i.e. timing, form and 
content) during the assessment. . 
- Communication during building 
sustainability assessment is improved by 
mapping information flows between process 
participants. Process mapping assists 
stakeholders in understanding where they fit 
into the process and what is required of 
them. 
The examination of efforts made in introducing sustainability into the building process (on the 
example of the Process Protocol) raises two important questions namely: 
1. How should the proposed model for building assessment influence or interact with the 
building process? 
2. How should continuous improvement be built into the process? 
Ideally, the model should provide relevant sustainability information to building stakeholders, 
and facilitate decision-making. This should be possible without having to impose an additional 
r 
framework (that of the building assessment process) onto the actual building process. 
Therefore, the ability to integrate building sustainability assessment into the building process, 
thus avoiding or minimising its application as a stand-alone exercise, is one of major 
challenges in the development of the specification. In this way, building professionals and other 
160 
participants can be empowered through a direct experience in sustainability orientated 
decision-making during the building process. 
The outcomes from building sustainability assessment, which is conceptualised as an integral . · 
part of the building process, would not only take the form of a well-performing building (end-
product), but also of important intangible benefits for building stakeholders, such as personal 
transformation. As personal experience is the most powerful tool for learning, the involvement 
of building stakeholders in sustainability-related decision-making is likely to result in the 
emergence of new consciousness. This new consciousness rather than any building 
assessment method would be the key driver of the construction sector into a sustainable 
future. 
Incorporating these practices into the model provides a framework for transforming the 
industry's and society's concept of the building project in a way that addresses social, 
economic and environmental aspects of development in an integrated manner. In this respect, 
the model serves less as a method for assessing sustainabiiity and more as a means for 
enhancing sustainability throughout the ·building process and the product's life cycle. It may 
therefore be necessary to move away from the terminology of building assessment and talk of 
enhancement models, reflecting a shift from measuring to one of proactive improvement. 
The following chapter aims to develop the functional specification for the model for building 
sustainability assessment synthesising insights gained from the literature review on sustainable 
development, current building assessment practice, Environmental Assessment and the 
Process Protocol. 
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Chapter 6 
DEVELOPING A SPECIFICATION FOR THE BUILDING 
SUSTAINABILITY ASSESSMENT MODEL 
6.1 INTRODUCTION- MAIN FEATURES OF A FUNCTIONAL SPECIFICATION 
The aim of this chapter is to incorporate lessons gained from the review of Environmental 
Assessment (EA), the Process Protocol (PP) and existing building assessment methods (i.e. 
BREEAM, LEED, GBTool, SPeAR and SBAT) into the specification of a model for building 
sustainability assessment. Conclusions presented in Chapters 4 and 5 indicate that EA and PP 
take a process view of a project cycle and, therefore, share a number of important features. 
For instance, EA and PP emphasise the value of social processes that take place alongside 
technical interventions in the project cycle. Consequently, attention is drawn to the problems 
that occur in the area of communication, such as language barriers and different perspectives 
of project participants. Moreover, both EA and PP aim to identify information needs throughout 
the project cycle with regard to information timing, content and form (i.e. decision-scoping in 
EA and gate/stage approach in PP). 
The most relevant insights, in terms of enhancing the practice of building sustainability 
assessment, sourced from these two fields of expertise can be grouped into three key themes. 
These include: 
Integration (i.e. integration of sustainability principles, stakeholder values and 
perspectives); 
Accessibility and transparency (i.e. open participation and communication 
competence); and 
Collaborative learning (i.e. active involvement and transfer of knowledge). 
These themes will form three core functionalities of the building sustainability assessment 
model. Arguably, focusing on these themes should help produce an assessment method that is 
more effectiv9t and context-relevant. This is achieved through the development of a 
I 
specification for the model that addresses these key outcomes. 
A specification is used to describe how a given service is to be delivered or an item produced 
(UK: Highways Agency, 2003). Traditionally, a service or product specification was produced in 
a prescriptive manner. Nowadays prescriptive methods are used less commonly in 
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specification writing, being replaced by a functional (or performance-based} specification (ibid.). 
Such a specification focuses on the characteristics of the final service or product. 
Consequently, a given service or product is defined in terms of its delivery or benefits - outputs 
and outcomes (ibid.). The functional approach is applied in the specification presented in this 
chapter. More specifically, this approach helps to illustrate how the model would perform in the 
areas of its core functionalities. However, this specification may also include certain 
prescriptive elements. 
The functional specification presented in the following sections details what the model is 
supposed to do, and how a user will interact with it (Smith, 2001 ). This requires listing the 
model's main objectives and identifying its audience, i.e. who is going to use the model and in 
what way. The specification outlined in this thesis does not present any design details. Its main 
role is to describe the underlying and fundamental concepts ·of the model, and not its 
implementation aspects (Berry et al., 2001 ). The model's inputs and outputs will be identified, 
especially with regard to the information flow through the model, and presented using process 
-maps. The development of the functional specification will entail creating use cases (scenarios) 
and user personas (Smith, 2001 ). In this aspect, the specification can be conceptualised as a 
user's manual (Berry et al., 2001 ). The specification presented in this form can be more readily 
used for the purposes of model validation. 
Having developed the functional specification for the model, it is possible to examine how the 
model would meet its main objectives, and whether it would allow for a meaningful 
incorporation of sustainable development principles. In this way, the model, which is based on 
a generic framework that can be customised to different patterns of the building process and 
different application scenarios (i.e. a proposal formulation, project appraisal and performance 
audit), can be made fit-for-purpose (i.e. focused and practical). In fact, this is considered to be 
its main criterion of success. 
6.2 THREE CORE FUNCTIONALITIES OF THE MODEL - THE UNDERLYING PRINCIPLES 
AND OBJECTIVES 
While designing any model, whether theoretical or physical, it is necessary to specify its 
underlying premises and objectives in terms of desired performance and deliverables. Such a 
design process should be guided by a vision, which is best postulated via a set of fundamental 
principles. In this context, principles act as basic laws or rules and form the core of the model. 
' 
The vision provides a system of reference for decision-making during the· design and 
subsequent operationalisation of a given model. 
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The knowledge of principles that determine the model's framework and functionality is 
essential for its validation purposes. It is especially important in theoretical validation that 
examines the logic of reasoning employed during the model's design. This kind of a validation 
process focuses on the relevance and applicability of selected principles. The effectiveness of 
the model in meeting its objectives can be later verified through its empirical validation. 
The principles and objectives of the building sustainability assessment model form a key 
component of its specification. They are classified under three themes, i.e. integration, 
accessibility and transparency, and collaborative learning. This classification indicates the 
three core functionalities of the model. 
The principles and objectives discussed in the following paragraphs have been primarily 
sourced from the literature review of the field of sustainable development. More specifically, the 
Bellagio Principles of sustainability assessment provide practical guidelines regarding the 
content and process of building sustainability assessment. In addition, the existing building 
assessment methods (in particular GBT ool, SPeAR and SBA T) and insights gained from the 
review of Environmental Assessment and the Process Protocol are used as points of reference 
regarding the desired features and components of the model. 
6.2.1 Promoting Sustainability through the Principle of-Integration 
The rule of integration is central to the conceptualisation and, consequently, assessment of 
sustainability or the progress towards sustainable development. In the context of building 
sustainability assessment this means that the principles of sustainable development should be 
explicitly integrated with the building project's objectives and goals. The problem definition 
during the assessment process can also advance properties that define the condition of 
sustainability, e.g. holism, context, quality, self-sufficiency, regeneration and adaptability. 
Therefore, the inclusion of problem definition in the assessment methodology is indispensable 
if a given project or initiative is to be considered sustainable. 
In general terms, the building sustainability assessment model should be capable of promoting 
equity and preserving the carrying capacity of the natural environment. Hence, the project 
objectives, informed by the model, need to refer to inter- and intra-generational equity. This is 
achieved by providing development opportunities to future generations and by promoting the 
use of resources in ways that increase equity and social justice. 
The principles of equity are best fostered through participation in project-level decision-making. 
Therefore, the principles of equity fall into the domain of process-orientated principles that 
164 
enhance the practice of building assessment and the· building process itself. By recognising the 
value of social processes (inputs) occurring throughout the building process, the principles of 
equity can be more easily infused in the building assessment framework and process. 
The model will also assist in addressing the problem of carrying capacity of the natural 
environment. The contextual analysis that identifies the project's needs and objectives should 
focus on the environmental utilisation space. In other words, the sensitivity of the receiving 
environment needs to be examined during the initial stages of the model's application. Such 
analysis aims to estimate levels of activity that could be supported by local ecosystems without 
their irreversible damage. Thus the issues of sustainable resource use, protection of 
biodiversity and pollution control would be included in the problem definition. Arguably, a 
meaningful integration of socio-economic and environmental objectives during problem 
definition could be proactively achieved using the model. 
It becomes apparenUhat in order to effectively address the issues of sustainability, the model 
needs to be characterised by problem-solving capacity. Problem-solving is necessary 
whenever any information is needed and used. It can be viewed as a powerful learning tool 
(McAllister, n.d.). When the model is applied, the participants in the building assessment will be· 
presented with new concepts, e.g. the concept of sustainability or different types of capital, or 
more specific concepts related to building design, construction or operation. Therefore, it is 
crucial to ensure that the model provides the participants with an opportunity to develop a 
deeper understanding of problems, as well as to be actively involved in the production of 
required solutions. The emphasis should be placed on seeking value-adding opportunities to 
enhance the quality of the built and natural environment, and maximising socio-economic 
benefits from building projects. By implementing a problem-solving approach, it will be possible 
· to develop the anticipatory potential of the model. This means that the building stakeholders 
should solve problems based on a previously established project vision. In this way potential 
costs and externalities of proposed solutions have to be addressed. In addition, the spatial and 
time scales for defining problems should form part of the context (or decision situation) for 
decision-making. 
The integration of the model will be reinforced by its next two core functionalities. Enhanced 
transparency and accessibility are required for a meaningful implementation of the 
sustainability agenda at a project-level, as well as for the optimal performance of the model. 
Collaborative learning would build commitment amongst process stakeholders towards 
sustainability, and thus improve the quality of the assessment process and its outcomes. 
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6.2.2 Enhancement of the Building Process through Increased Transparency and 
Accessibility 
The development of the model should give due consideration to the process-, service- and 
product-related aspects of building assessment while addressing the issues of sustainability. In 
this way the model can promote the improvement and transformation of building practices, 
placing the sustainability agenda at the centre of c1ny decision-making process. As the model 
will take a process view of a building project, the issues of transparency and accessibility 
become essential to its effective application. Adequate transparency enables process 
verification, which reinforces its viability. It also allows for a meaningful participation of building 
stakeholders in building assessment, thus, optimising opportunities for collective learning. 
Transparency will be crucial for the coordination of activities and the allocation · of 
responsibilities and tasks throughout a participatory building assessment process. 
Transparency will· be also imperative for effective communication among the· participants, 
especially in terms of information provision and its integration. Transparency will require that all 
judgements, assumptions and uncertainties made during the assessment are explicitly 
communicated in decision-making, and all concepts are clearly defined. Most importantly, good 
process transparency will also assist participants in understanding their roles in the 
assessment process. 
In developing this particular functionality of the model, lessons will be drawn from the Process 
Protocol and decision-scoping. In particular, the model should promote a prompt identification 
of decision-points and associated information needs, i.e. the timing, format, content and 
potential source of information. Transparency of the model can be significantly enhanced by 
visual aids employed in the communication of concepts and in the presentation of progress 
achieved throughout the assessment process to building stakeholders (e.g. the measurement 
of progress towards pre-established targets of performance). In addition, the transparency of 
the model will be improved by the use of process mapping. Process mapping will help to 
synchronise building assess·ment with the actual building process, which is necessary to 
increase the effectiveness of the model. 
Process transparency is closely linked with the ability of stakeholders to gain access to 
information during an assessment. Accessibility promotes inclusion - a fundamehtal concept in 
participation. To foster accessibility, the model will aim to eliminate potential barriers to . 
participation. These may include language barriers, knowledge gaps amongst lay participants, · 
or sequential involvement of stakeholders in the process. All these barriers can limit co-
operation and consensus-building during the assessment process. This problem should be 
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addressed by proposing an effective communication strategy with mechanisms for information 
resourcing and dissemination. Both transparency and accessibility will help reduce conflicts 
and disagreements that surface when stakeholders hold different values and opinions. At the 
same time, a commitment to co-operation and mutual learning that will be advanced by the 
model will strengthen the process transparency and accessibility. 
6.2.3 Practicing Collaborative Learning 
The educational capacity of the model is considered as its key functionality. The model should 
act as an educational medium for all stakeholders involved in the building assessment process. 
This functionality emphasises the importance of the social dimension of building assessment 
and its contribution to the quality of the building process and the final product delivered. 
During building assessment stakeholders will participate in the development of a project vision 
and the establishment of project needs, values and objectives. This will be a proactive learning 
process,· as stakeholders will be exposed to new concepts (e.g. issues surrounding 
sustainability) and will discover different values and interests held by other participants. In 
building consensus, stakeholders will be faced with the challenge of identifying significant 
values and issues to be addressed in building assessment. Through their involvement in the 
evaluation and problem-solving stages of the assessment, stakeholders should also develop a 
sense of ownership over the building process. 
By providing a platform for information exchange and dialogue, the model will encourage 
effective knowledge transfer (i.e. tacit and explicit knowledge) and, consequently, stakeholder 
capacity-building. As the . participants of building assessment would interact while 
accomplishing specific tasks, they can learn from each other and about each· other. This 
valuable process of social (or collective) learning is a fundamental premise of any 
interdisciplinary activity. 
lnterdisciplinarity is imperative to the integration of knowledge and experience of stakeholders. 
The model should therefore promote pre-established interrelations between · lay and 
professional stakeholders in the building process, so that professional knowledge is 
complemented with a variety of socio-cultural realities of participants. To harvest optimal 
. benefits of stakeholder participation in building assessm~nt, the problem of communication 
competence has to be addressed in the development of the model. 
The transfer of knowledge and know-how that takes place during building assessment will form 
the focal point of the model. Hence, the process of building sustainability assessment should 
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be participatory and closely integrated with the actual building process (or project cycle). If 
building assessment remained a stand-alone exercise moderated by an assessment 
consultant, then the knowledge necessary to foster sustainability in construction would be 
retained by specialists often external to a given organisation. Yet the model will allow 
stakeholders to gain knowledge and experience, and to integrate sustainability thinking into 
their professional practice and even everyday life. This is the main rationale behind the concept 
of empowerment of individuals through their participation in the building assessment process. 
The following sections indicate how these three core functionalities of the model will be 
executed in the model's use scenarios. 
6.3 DEVELOPMENT OF SCENARIOS FOR THE MODEL'S USE 
The discussion of potential application scenarios illustrates how the model for building 
sustainability assessment wou,ld work in practice. The model may be used in three types of 
instances characterised by specific objectives, namely: 
in the development of a project proposal; 
in project sustainability appraisal; and 
in the audit of building performance. 
It is important to note that a building project may ernbody more than one of these use 
scenarios (see Figure 9). For instance, the model can be applied in the development of a 
proposal and subsequently be · used for the purposes of project sustainability appraisal. · 
Alternatively, the model can be used to assess performance of an existing building to 
determine the need and opportunities for its performance improvement, and then it may be 
applied in the subsequent proposal formulation and project implementation. As the model will 
provide a different contribution in each of the three cases, its generic framework has to be 
customised to suit the needs of each application. Consequently, certain assessment inputs and 
potential outputs will differ between application scenarios, although the desired outcomes of 
using the model should remain the same. 
In each use scenario, the model should aim to establish a common project vision based on the 
principles of sustainability and stakeh'.Olders' needs. This is achieved through the emergence of 
I 
common project values shared by all process participants. The model will also retain its 
fundamental premises and key elements. These include the scoping stage with learning 
workshops and consensus-building in the prioritisation of significant issues, or record keeping 
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in the form of the Legacy Archive - an information management system to keep record and 
make information updates. 
Figure 9: Relation of the Model's Use Scenarios and a Building Project Cycle 
SCENARIO 3 
Building Project Cycle 
The scoping activities, in all three applications, will focus on the identification of key issues and 
project objectives, as well as on the establishment of terms of reference for a given build ing 
project (i.e. the building process and assessment). In this context, scoping is viewed as a 
preliminary situational analysis that shapes the design and content of all subsequent stages of 
the project cycle. Scoping includes a comprehensive consideration of the proposal (i.e. its 
substance and boundaries) and the selection of design and organisational solutions that satisfy 
the purpose of the proposal and its objectives. Therefore, in the scoping stage decisions wi ll be 
taken that relate to the potential quality and focus of building sustainability assessment and the 
build ing process. 
The model will combine elements of assessment and evaluation, as information on building 
related issues is collected , analysed and communicated to building stakeholders. At the same 
time, the assessment findings would be evaluated in relation to their implications for the project 
decision-making. This requires that emphasis is placed on a timely consideration of values, 
priorities, facts and issues, and on an effective communication strategy throughout the building 
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process. Arguably, in all three scenarios discussed below, the model can play an important 
auxiliary role for managing the building project. This means that the model will be used not only 
to enhance the performance of a building in question, but also to enhance the quality of the 
social and technical processes that comprise the building project. 
Furthermore, potential design and operationalisation of the model based on this functional 
specification can be informed by process maps that will be developed for each use scenario. 
Process maps will show information flows throughout the assessment process and the 
distribution of process activities and inputs during a building 's project progression. Hence, the 
process maps for each use scenario will assist in the discussion of potential effectiveness of 
producing desired outcomes (e.g. integration of sustainability thinking, enhanced transparency 
and accessibility, as well as collaborative learning). 
The maps will offer a graphical representation of the building sustainability assessment 
process integrated with the building project, as they include only process activities with 
information inputs and outputs. The shapes used in these process maps are listed in Figure 10. 
Figure 10: Basic Shapes of the Process Maps for the Model's Use Scenarios 
Process activity 
Information input 
Information output 
Legacy Archive (project database) 
When reading the process maps it is useful to follow the progression of process activities in 
time. Process activities are represented on the maps as white boxes connected by arrows. 
These activities comprise those that are inherent to building assessment and those of the 
building process. Information inputs for process activities are presented as pink boxes, hence 
the arrows connecting them with appropriate activities point downwards. Information outputs 
from activities are presented as green boxes. The outputs are captured in the project database, 
i.e. the Legacy Archive, from where they are sourced as inputs into subsequent project 
activities (as indicated by blue arrows). 
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The process maps presented in the following sections complement the discussion and 
description of the three model's use scenarios. 
6.3.1 Use Scenario 1: Development of a Building Project Proposal 
Proposal formulation is presented as a separate use scenario of the model. This is due to the 
fact that this stage of the project cycle provides an opportunity for the most meaningful 
integration of socio-economic and biophysical objectives with project strategic goals. If a 
decision to proceed with a potential building development is taken, and a commitment to the 
project vision declared by all stakeholders, then sustainability considerations would influence 
the entire decision-making process in the subsequent stages of the project cycle. 
Proposal formulation is the commencing stage of any building process. The project is initiated 
by a statement of need expressed by a private or public developer, commonly termed the 
client's brief. The project need (i.e. the reason for a potential project) is further developed and 
justified during proposal formulation (Kagioglou et al., 1998). Subsequently, the concept of a 
proposed development is converted into the details of a potential project (Tasmanian State 
Government, 2002). The outcome of this stage of the building process results in a decision to 
proceed or not with the particular undertaking. 
The development of the building project proposal entails intensive consultations with the client 
and other key stakeholders to adequately capture their needs and requirements . It employs 
strategic thinking about the problem (i.e. the project need) in the search for the most 
satisfactory solution. The problem is analysed in terms of required outputs, outcomes, existing 
opportunities, major risks, costs, and estimated time and resource requirements (Tasmanian 
State Government, 2002). This information is used to formulate key strategic objectives and 
goals of the proposed project. This is followed by a feasibility analysis, which aims to determine 
the viability of the project relating its objectives to the existing socio-economic context. 
The outputs of this stage include a business case and project brief with an outline design and 
project execution plan. The business case provides the rationale for the project, and the project 
brief presents the scope of the project and specifications for proposed solutions (UK: Office of 
Government Commerce, 2003). The project execution plan complements information about the 
project conveyed in the business case and project brief by describing subsequent stages of the 
building process, pointing out control procedures and attributed cost estimates (ibid.). 
More specifically, the business case is a start-up document that aims to assess the justification 
of the project (Tasmanian State Government, 2002). It considers such issues as risks , costs, 
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benefits, product specifications, customer requirements, estimated time and budget 
requirements (Kagioglou et al., 1998). It also lists clear objectives and success criteria for the 
project (UK: Office of Government Commerce, 2003). The business case helps to obtain 
commitment from key stakeholders to the project vision and objectives, as well as investment 
approval through a clearly presented rationale for the investment (ibid.) . The business case is 
reviewed at each decision-point throughout the project cycle to ascertain that the project meets 
its key objectives and benefits (Kagioglou et al., 1998). 
The business case forms the basis of the project brief that helps to communicate a project 
rationale to the project team (see Figure 11 ). The project brief outlines what should occur in the 
initiation stage of the project, stating general requirements and a plan of action (Tasmanian 
State Government, 2002). It outlines the direction and scope of the project and includes a 
formal statement of objectives and functional and operational requirements of the finished 
product (UK: Office of Government Commerce, 2003; Kagioglou et al., 1998). The importance 
of this document is that it informs the development of a detailed design and a specification of 
the work in the subsequent stages of the project cycle. 
Figure 11: Relationship between the Outputs of Proposal Formulation 
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The project brief provides key inputs into the project execution plan, which forms a guideline for 
the project team to deliver the agreed project outputs (UK: Office of Government Commerce, 
2003). The project execution plan outlines the responsibilities of the project team and other key 
stakeholders. It describes the purpose of works and decisions to be reached, distributes tasks 
and allocates responsibilities (Tasmanian State Government, 2002). Therefore, the project 
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execution plan is a baseline against which progress achieved in the later stages of the project 
cycle can be monitored (UK: Office of Government Commerce, 2003). 
Arguably, project proposal formulation is the most crucial stage in the building process from a 
sustainability point of view. This is when sustainability can be effectively and proactively 
introduced into problem conceptualisation, so that the principles of sustainable development 
can provide foundations for the formulation of the project vision. The vision , which is 
subsequently reflected in the business case and the project brief, should determine the entire 
design of a potential building product and process. 
The major role of the building sustainability assessment model, at this stage of the building 
process, will be to provide key stakeholders with a forum for learning and dialogue. The model 
should help stakeholders to promptly identify strategic opportunities and interrelations between 
all decision-factors in establishing project vision and later in the business case. Most 
importantly, the model should also facilitate the development of common project values to 
reduce potential conflicts and shape responsible attitudes and stakeholder commitment to 
sustainable development. This would take place during scoping, after the project need has 
been expressed and key stakeholders identified (see Process Map 1 ). 
The scoping phase of the model will focus , firstly, on problem-definition and subsequently on 
problem-solving. Stakeholders would be invited to express their needs and interests in the 
preliminary attempts to conceptualise the project need. Afterwards they would be provided with 
information on sustainable development and sustainability, and they would be challenged to 
establish common project values and to prioritise project objectives accordingly through 
mutual-adjustment. This will be followed by a contextual analysis of the existing socio-
economic and biophysical environment in order to validate the project need and to refine the 
project vision. The problem-solving would comprise the development of the project brief, 
project execution plan and the development of an outline design, where technical and other 
practical solutions are proposed and analysed. 
By default, the model will initiate an integrated building process by addressing all stages of a 
building cycle during proposal formulation and, consequently, by broadening stakeholder 
participation at the outset. For instance, the key stakeholders involved at this stage cou ld 
include a client/developer, potential end-user, designer, contractor, specialist sLpplier and a 
facility manager/operator. This necessitates the provision of an effective communication 
strategy and a transparent process. Hence, stakeholders should be informed about the 
purpose of applying the model , and participate in the development of terms of reference for the 
entire proposal formulation process. 
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Process Map 1: Development of a Project Proposal Using the Model for Building Sustainability Assessment (1/3) 
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Process Map 1: Development of a Project Proposal Using the Model for Building Sustainability Assessment (2/3) 
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Process Map 1: Development of a Project Proposal Using the Model for Building Sustainability Assessment (3/3) 
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The model will impose discipline into the proposal development by requiring a clear description · 
of roles and responsibilities, as well as inputs for each decision-point. In addition, a visual 
presentation of objectives with priority sustainability issues would assist in target setting. 
In terms of the model's direct contribution to the outputs of this initial stage of the building 
process, scoping would allow for a more complete gathering of information necessary for the 
development of the business case, project brief, project execution plan as well as the outline 
design. As a result, the project proposal will not only capture client/user requirements, but it will 
be also grounded in the existing socio-cultural context and contributes to sustainable 
development within local settings. 
When the model is used in the formulation . of the proposal for a new development, scoping 
should determine, firstly, if the construction of a new building is the optimal solution to the 
problem stated (i.e. the expressed project need). Secondly, the contextual analysis should 
focus on the choice of the prime location for the project. This requires taking into account the 
sensitivity of the receiving natural environment and available socio-economic opportunities. In 
addition, the feasibility study needs to include an examination of existing regional development 
plans and relevant regulations. In this way, the problem can be adequately shaped by the 
affected environment, thus increasing the viability of the proposed development. 
· Proposal formulation can also refer to a building renovation or a change of use (e.g. from 
commercial to housing). In this case, scoping would focus on the opportunities to enhance 
building environmental performance and to increase user satisfaction, while ensuring economic 
viability of a proposed undertaking. Issues that need to be considered during scoping include 
self-sufficiency in resource use, sensitivity of the receiving environment, effective end-user 
participation, or the extent of necessary renovation works to extend a building's lifespan, 
among others (refer to Section 6.3.3). 
The outcome of this use scenario should lead to a decision Whether the project will be funded 
. and executed. All outputs that have been produced during this strategic project planning should 
be deposited in the Legacy Archive - a project database. In this way, the vision and values 
established during proposal formulation can inform subsequent stages of the building process. 
The following section discusses how the model can assist in enhancing the project's 
sustainability throughout the entire building process. 
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6.3.2 Scenario 2: Building Project Sustainability Appraisal 
Arguably, a key challenge faced by the construction industry worldwide is its ability to improve 
the quality of building processes in order to enhance the sustainability of building initiatives and 
the performance of delivered buildings. This situation necessitates the revision of. traditional 
success factors by which building projects are evaluated in terms of efficiency and 
effectiveness, such as cost, quality and time (Baccarini, 1999). Attempts have been made to 
incorporate the aspects of potential biophysical impacts into the evaluation of building projects, 
including resource consumption, pollution and implications for biodiversity (Bourdeau, 1999). 
This approach is embedded in the early building environmental assessment methods (e.g. 
BREEAM and LEED). 
At the same time, it has been recognised that if building developments are to be assessed 
within the global context of sustainability, then the emphasis is shifted towards the issues of 
environmental quality, economic constraints, social equity and cultural concerns (Bourdeau, 
1999). Hence, more recent sustainable building assessment methods (e.g. SPeAR and SBAT) 
provide an extended scope of assessment to address these. issues. Nevertheless, most of 
current interventions aimed at the improvement of construction practice focus on the design 
and performance of buildings as the end-products of building processes. Hence, the very 
processes that shape and produce buildings are not addressed explicitly as advocated in this 
thesis. Arguably, the building sustainability assessment model needs to assist in appraising the 
sustainability of building projects rather than buildings, if the existing practice and professional 
culture of the industry are to be meaningfully challenged and transformed. 
This means that the model could not effectively function in the form of a standard checklist that 
addresses building performance, and which lists principles that guide building design and 
construction in accordance with the agenda of sustainable construction. Such an approach 
would not appreciate, or take advantage of, the fact that each building project is unique by 
nature in terms of stakeholder needs, existing socio-economic context, environmental 
surroundings or access to resources, among others. It is proposed that the sustainability 
appraisal of the building project be viewed as an exercise of interactive evaluation and 
facilitation of activities that comprise the project. Hence, the appraisal needs to embrace both 
technical and social processes. The previously-defined core functionalities of the building 
sustainability assessment model (i.e. integration, transparency and accessibility, and collective 
learning) become especially relevant in this application. 
A building project appraisal is concerned with two main issues - whether the established 
sustainability objectives are being met and whether the principles of sustainable development 
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are being effectively incorporated into the building process. In discussing this particular use 
scenario of the model, the Process Protocol will be used as a generic representation of the 
building project. A building process template provided by the Process Protocol consists of 1 O 
stages, as presented in Figure 12. 
These stages are populated with activities which may be specific to a particular stage of the 
building process; or which may stretch over more than one stage. Such a representation of the 
building project and its progression, which incorporates a process view, is helpful in the 
identification of the type and timing of potential inputs from the model. In this way a high level 
decision-scoping exercise can be undertaken. 
Figure 12: Graphical Representation of a Building Process (adapted from Aouad et al., 1999) 
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Similarly, a building sustainability assessment process can be depicted as a progression of 
certain activities (see Figure 13). The assessment process begins with the establishment of a 
need for the application of an assessment method. This is followed by the identification of 
participants of the assessment and its relevant audience. Subsequently, process participants 
are presented with the assessment method to fully understand how it functions and interacts 
with the building process. This helps to better understand what assessment inputs are 
required, and what the assessment can deliver in terms of expected outputs and outcomes. 
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Figure 13: Generic Representation of a Building Sustainability Assessment Process 
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Moreover, participants are acquainted with the principles of sustainable development and the 
agenda of sustainable construction. This knowledge is fundamental if common project goals 
are to be established in support of the sustainability vision. 
The next stage of the assessment process requires that the interests of all stakeholders are 
brought together. Only then does it become possible to develop shared project values through 
mutual adjustment. These "negotiated guiding principles" (Thomson et al., 2003:337) inform 
the establishment of project goals and strategic objectives. Undoubtedly, project values would 
also shape decision-making throughout the building process, as any proposed solutions should 
explicitly relate to them (ibid.). Achieving a broad consensus regarding this value framework for 
the project is critical for the development of individual commitment - among all building 
stakeholders - to the accomplishment of agreed project outcomes. Hence, it is necessary to 
clearly state project means (i.e. a building's physical and operational requirements) and ends 
(i.e. broader socio-economic services and environmental benefits from a building development) 
at this stage of the building assessment process (Bordass et al., 2001 ). This process would be ' 
.;- ~one of.the activities in scoping. 
·. Scoping aims to identify significant issues to be addressed in building assessment using a set 
of indicators, which are subsequently measured and monitored. In addition, scoping is used by 
stakeholders to design subsequent stages of the assessment process. This is achieved during 
decision-scoping by identifying information needs for project decision-making. 
The next stage of building assessment comprises the collection of benchmarks and data 
necessary for the actual assessment exercise. Targets are established against which progress 
made, in the achievement of project goals and objectives, can be evaluated. This is followed by 
the presentation of results to all sta~eholders using visual aids. The communication of results 
of building assessment to process participants should aim to convey some sort of explanation, 
including a discourse on the implications of these results. 
After results have been communicated, it is possible to proceed with a gap analysis and make 
the necessary adjustments in the building design, procurement, construction and operational 
programmes. This phase of the building assessment process would have a more cyclical than 
linear character, since assessment and presentation of results can be conducted at various 
stages of the building process. The assessment sign-off cduld take place during the building 
commissioning stage, although some form of monitoring and continued feedback on the actual 
building performance during its operation needs to be ensured. The entire building assessment 
process needs to be documented for transparency and verification purposes. All documents, 
assessment results and monitoring data could be captured, for instance, by a project database. 
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It may be implied from this description of the building assessment process that the model may 
not fulfil its intended problem-solving and stakeholder empowerment potential if it is applied 
alongside, but separate from the actual buildfng process. Thus, a meaningful localisation of the 
model within the building process (i.e. its adaptation into the project context) is critical in the 
development of its specification. If building sustainability assessment corresponds with and 
facilitates decision-making in the building · process, then it is possible to talk of project 
sustainability appraisal that constructs a problem definition and allows for the co-production of 
a problem solution. In the context of sustainability appraisal of the building project, two notions 
are brought to the fore, namely, the co-production of understanding (i.e. problem definition) 
(Robinson, 2004) and co-design of technical and practical solutions (Enserink and Monnikhof, 
2003). Their viability is ensured through proactive stakeholder participation in the project 
sustainability appraisal. In this way the social and technical processes that produce buildings 
can be regarded and treated as complementary in the building process. 
The model can best respond to the iterative nature of building design, engineering and 
construction when it is introduced into the domain of project management. Project 
management is concerned with a successful achievement of projed goals with an efficient use 
of resources. It comprises a set of activities such as planning, scheduling and progress 
monitoring (Tasmanian State Government, 2002). The Process Protocol offers a unique 
approach to optimising building project management by providing an explicit view of project 
progression with the use of hard and soft gates, and by grouping project participants into 
Activity Zones. For the purposes of incorporating the model into a template of the Process 
Protocol, only core project activities are discussed (see Process Map 2). The first stages of the 
Process Protocol are concerned with the development and justification of the project need. 
Although potential contributions of the model into the proposal formulation have already been 
presented in the first use scenario (in Section 6.3.1 ), some repetition is made to provide a full 
understanding of how the model relates to the Process Protocol, thus allowing for a project 
sustainability appraisal. 
As the sustainability appraisal should provide a platform for stakeholder dialogue, a team 
formulation will be undertaken at the first stage of the Process Protocol (i.e. Phase 0: 
Demonstration of Need). If possible, the team should comprise an architect, planner, engineer, 
cost consultant, supplier, contractor, s,ustainability consultant (if necessary), facility manager, 
I 
client and end-user. This is necessary as all stakeholders need to participate in the 
development of the project vision, which is based on project values and expressed through a 
set of strategic objectives and project goals. 
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If the project vision is to meaningfully support the ideals of sustainable development and 
guide the team in enhancing the sustainability of the project, then collaborative learning 
needs to take place. Hence, a stakeholder learning workshop will be held that conveys 
information on sustainable development and its principles, and introduces the agenda of 
sustainable construction. At this stage stakeholders would be also acquainted with the model 
and the implications of using it for the purposes of the project sustainability appraisal. This 
will facilitate the development of terms of reference for the model. 
The second workshop (or series of meetings) which will bring stakeholders together should 
also take place during the first stage of the Process Protocol. This workshop will form the initial 
phase of scoping aimed at strategic thinking about the project need, i.e. the clarification of the 
need and problem postulation. Supported by the mechanisms of negotiation and conflict 
resolution, stakeholders would present their needs, interests and · perspectives. This .would 
enable them to develop the project vision and shared values. Outcomes of this workshop 
should inform the development of an outline business case with a project rationale, which 
would be based on the premises of sustainability and project success factors. 
The next phase of scoping will commence during the second stage of the Process Protocol 
(i.e. Phase 1: Conception of Need) and shall continue until the end of the third stage (i.e. 
Phase 2: Outline Feasibility). At this point scoping will be concerned with problem definition, 
which would begin with the validation and justification of the project need. In order to identify 
strategic objectives and project goals, project means and ends should be clearly stated and 
referred to (see Section 2.1.5). A contextual analysis that will be undertaken concurrently 
should examine the existing socio-economic context in which the project is situated, and 
which it will affect, as well as the sensitivity of the receiving natural environment. Based on 
this information, stakeholders will identify significant project issues that need to be addressed 
in the assessment and evaluation, and will rank them based on shared project values. 
Significance can be drawn from institutional references, social values and expert judgment. 
Information from the contextual analysis and priority setting is critical for the development of 
satisfactory solutions to the problem in the form of planning and design alternatives. The 
scoping sessions will provide all stakeholders with an opportunity for their active involvement 
in the co-production of these alternatives. The outcomes of scoping will be subsequently 
incorporated into the business case, project brief, project ~ecution plan and a preliminary 
design brief. In this way, decisions made during scoping can effectively influence the scope 
of the project, specifications for proposed solutions and operational requirements. 
Furthermore, during Phase 1 of the Process Protocol stakeholders should ensure that 
adequate information is provided from the appraisal to the project team at each decision-point. 
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Therefore, a decision-scoping procedure will be undertaken to indicate all decision-points .and 
to specify decision-needs. This will be accompanied by the allocation of responsibilities and 
resources among project participants regarding their inputs to the appraisal process. Arguably,· 
the involvement of stakeholders in the delineation of the appraisal process and the 
specification of its deliverables can deepen their personal commitment and support towards the 
appraisal outcomes. Ownership of the process will not only results in better understanding, but 
will also contribute to enhanced quality. 
Subsequently stakeholders can revise a communication strategy and amend the information 
management of the Process Protocol. Normally, two of the Activity Zones (i.e. Process 
Management and Change Management) are responsible for such tasks as the determination of 
process deliverables, management of gate reviews, distribution of information to other Activity 
Zones, and the development of the Legacy Archive. However, since the project sustainability 
appraisal involves new processes (e.g. scoping, priority ranking, co-production of design 
alternatives, and sustainability assessments), new communication needs and new 
deliverables, all stakeholders should be engaged in the development of an information 
management system for the project. Information management comprises an active acquisition, 
distribution, processing and structuring of information on the process set-up, on the content of 
problems raised, and stakeholder perceptions and interests (Enserink and Monnikhof, 2003). 
The issues that can be addressed during decision-scoping that relate to information 
management include the following (ibid.): 
Access to resources in terms of information and knowledge; 
Clarity of roles and responsibilities of all participants; 
Identification of forums for collaboration in the process; 
Clear and comprehensible presentation of information and knowledge; and 
Knowledge transfer from specialists to other participants. 
Decision-scoping will allow all stakeholders to participate in the specification of tasks that need 
to be undertaken in support of the sustainability appraisal. It is important to ensure that these 
tasks derive from a clear picture of desired outputs and outcomes of the appraisal (Enserink 
and Monnikhof, 2003). 
t 
Information management in the Process 'Protocol is supported by the Legacy Archive. It forms 
a project database that captures all process deliverables and outputs of gate reviews. When 
the project sustainability appraisal is undertaken, the Legacy Archive will also store minutes 
from stakeholder meetings, assessment results and project status reporting. Although 
information from the appraisal should be regularly fed into relevant project outputs (e.g. the 
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business case, project brief, project execution plan, process execution plan, .operation plan and 
maintenance programme), it may be also presented inthe form of a living document. The living 
document structures the content of the process, presents substantial developments in the 
process and provides process information to all participants and outside parties (Enserink and 
Monnikhof, 2003). Hence, the value of the living document would be in showing the appraisal 
progression. In this way it can serve as a source of reference to all project stakeholders. Mor.e 
importantly, it would facilitate the introduction of other participants who join the project at a Iater 
stage (e.g. subcontractors) to the nature of the project and its requirements. The living 
document may also serve as a basis for later audits. 
Moreover, during Phase 1 of the process stakeholders will also undertake the development of 
an assessment framework. This initial framework should present assessment areas that will be 
analysed during the building project with their relative importance from the sustainability point 
of view. The framework will subsequently inform the development of a feasibility design brief. 
An examination of sustainability issues addressed during project planning will take place during 
Phase 3 (i.e. Substantive Feasibility Study and Outline Financial Authority). Stakeholders 
would review how sustainability considerations have influenced and shaped the development 
of the business case, project brief, project execution plan and process execution plan. Other 
outputs of the planning stage that will be also examined include the concept design brief, 
feasibility study and an initial procurement plan. In this way, before the project moves into the 
design phase, stakeholders will have yet another opportunity to ensure that it evolves in a 
direction that is consistent with the project vision and values. 
The next stage of the process (i.e. Phase 4: Outline Conceptual Design) should begin with the 
revision of the business case, project brief and project execution plan to address comments 
from the review of the planning stage. Subsequently, appropriate performance and process 
indicators can ·be selected to populate the assessment framework. This would be followed by 
the collection of benchmarks (e.g. best- and worst-case scenarios) and definition of targets for 
each indicator. Target setting will involve negotiation and consensus-building among 
stakeholders in selecting ambitious, yet realistic, measures towards achieving the sustainability 
vision. This can be a problematic task especially when the international and local contexts 
need to be taken i'lto account. The assessment framework that will be established in this way 
I 
should guide the project team in the development of building design, its production and 
operation. 
Conventionally, sustainable assessment frameworks are based on three or four components 
(i.e. assessment categories). SBAT groups building assessment issues under social, economic 
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and environmental categories, whereas SPeAR introduces an additional category of natural 
resources to emphasise its importance in construction. However, the resulting artificial divide 
between social, economic and environmental categories generates some difficulties. 
Sometimes it is not possible to decide which indicators are strictly social, economic or 
environmental. Moreover, this approach may limit one's ·ability to pursue the main premises of 
sustainability thinking, such as integration and the search for interconnectivity and synergy 
between phenomena. Since structuring of information is as important as individual assessment 
indicators (Cole, 2002), it might be advantageous to redesign the conventional assessment 
framework of a sustainable assessment method in order to optimise the effectiveness of the 
model. For instance, the components of the assessment framework, which group indicators 
according to their affinity, would draw on the fundamental aspects that could make a 
construction undertaking a sustainable initiative in a proactive and effect-orientated manner. 
The new components could focus the assessment process on the major interests of all 
stakeholders, and thus promote performance excellence and product vitality, stakeholder 
empowerment and social equity, as well as environmental integrity. 
Furthermore, the model should allow for the graphical illustration of the progress made towards 
achieving the sustainability objectives at particular stages of the project cycle. This means that 
a graphical interface of the model should provide stakeholders with information of required 
detail, i.e. during design, construction or operation. As the results of each assessment will be 
deposited in the project Legacy Archive, it will be possible to visualise the evolution of the 
project over time. 
All operational aspects of the model should be developed and finalised during Phase 4. 
Development of an outline design will provide a more tangible expression of the problem-
solving initiated in the last phase of scoping, as the concept is converted into the details of the 
project. At this point, the assessment framework should assist stakeholders in the evaluation· of 
design alternatives. The decision-making that aims to identify an alternative to successfully 
address stakeholders' needs and fulfil the project vision will be supported by a visual 
presentation of assessment results. 
While the outline design is developed, stakeholders should also deliberate upon the choice of a 
procurement route and its implication for the project's sustainability, For the South African 
construction industry this may include the implementation of preferential procurement policies 
and partnering with Small, Micro and Medium Enterprises (SMMEs) {Shakantu et al., 2002). 
Furthermore, process-related issues of building construction and operation need to be 
translated into appropriate management strategies. This may include the development of an 
Environmental Management Plan (EMP), material quality control and waste minimisation 
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strategies, Health and Safety policy (H&S) and training programmes for construction workers. 
The issues of building construction and operation cannot only concern the quality of the final 
product and its useful lifespan. For instance, the construction stage may stimulate local 
economy and lead to the empowerment of workers, e.g. through environmental training and 
on-the-job skill development. 
Phase 5 of the Process Protocol will involve the development of a full conceptual design 
informed by the project vision and based on the project brief. This will be followed by the 
evaluation of the conceptual design conducted using appropriate indicators with established 
targets. The results will be presented to stakeholders using visual aids and inform· a gap 
analysis. In addition, during this stage of the Process Protocol, a building operation plan and 
maintenance programme will be established with the participation of a facility manager and 
end-user(s). Their participation is vital as a building's useful lifespan is practically determined 
by user satisfaction and the flexibility of services it provides. As these issues offer great scope 
for collaborative learning, stakeholder dialogue should be also encouraged at this stage. 
During Phase 6 of the Process Protocol (i.e. Coordinated Design, Procurement and Full 
Financial Authority), the project team will produce a project model through the coordination of 
design information. This stage of the process will involve the examination of sustainability 
issues addressed during design. This means that stakeholders will evaluate the proposed 
design and the potential building performance, as weU as the planning and the preliminary 
programmes for building construction, operation and eventual decomissioning or change of 
use. This appraisal will also provide feedback on the process conducted until this stage. The 
main task of the examination would be to identify gaps between established performance 
targets and the actual progress made in achieving them. It will be conducted using the 
established assessment framework and communicated via visual aids. The gap analysis will 
allow for adequate adjustments in the proposed project solution and its planned execution (a 
feedback necessary for continuous improvement). More importantly, stakeholders will be 
provided with yet another forum for dialogue and learning. The results will be captured in the 
Legacy Archive to be subsequently used in the revision of the business plan, project brief and 
project execution plan. Afterwards, the procurement policy can be revised and work packages 
prepared. Similarly, building construction and operation programmes will be also modified to 
incorporate feedback from the design sustainability appraisal. 
The following stage of the building process (i.e. Phase 7: Production lnfonilation) will involve 
the planning of construction works, including the assembly and enabling works. Procurement 
will be implemented and enabling works will begin. During this stage, construction workers 
would undergo training and capacity-building. All new process participants should be 
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acquainted with the model, project vision and values. They would be also presented with 
construction-relevant sustainability issues that need to be attended to during construction 
works. A pre-construction training could also provide the basis for the development of an 
Environmental Management Plan (EMP) and inform the establishment of a Health & Safety 
plan. 
Moreover, this stage will entail the finalisation of the communication strategy, business case, 
project brief and project execution plan. During a gate review production information Will be 
checked against project goals, so that it supports the sustainability vision. 
Subsequently, the project will move into the construction stage (i.e. Phase 8: Construction). 
This phase of the Process Protocol will comprise the monitoring of procurement, development 
of an operational product model and the implementation of a hand-over plan. Management and 
monitoring of construction works will be undertaken to ensure quality control and adherence 
with the EMP, including waste management and pollution control. This stage of the building 
process will end with a project sustainability evaluation. It will allow for a more complete 
examination of sustainability issues addressed during building delivery, i.e. planning, design 
and construction. The aim of this evaluation is to indicate how successfully sustainability and 
the principles of sustainable development have been integrated into the project. At this point 
stakeholders will be able to discuss the model's outputs as well as the quality of its outcomes. 
This evaluation should result in the development of a project sustainability report with the visual 
presentation of targets achieved. This report will document the sustainability appraisal of the 
building process. 
During the last stage of the Process Protocol (i.e. Phase 9: Operation and Maintenance) a 
building's performance will be monitored in terms of resource consumption and indoor 
environmental quality. In this way, the project team can provided with information about the 
actual building performance that may be now compared with the design estimates deposited 
in the Legacy Archive. This information needs to be supplemented with user feedback on the 
levels of satisfaction with building services, as "designers and occupants evaluate buildings 
differently" (Zimmerman and Martin, 2001:170). Post-project reviews, facilitated by a revised 
assessment framework to suit the needs of a building performance audit, will assist the 
project team in the identification of areas which should be given more consideration in future 
projects. The project team can also learn from periodical audits about how the buildin~ 
responds to the changing user requirements over time. Furthermore, the implementation of 
the operational policy and maintenance programme, which would preferably include an 
Environmental Management System (EMS), will help the facility manager and building 
occupants identify and introduce measures aimed at continuous improvement of building 
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performance. This may entail a demand management system for resource consumption or a 
better user interaction with the building, for instance in terms of obtaining optimal benefits 
from its passive design. Therefore, in using the model at this stage of the building cycle the 
emphasis will be placed on creating a learning environment for building users, the project 
team and other interested parties. 
Continuous monitoring of building performance and user satisfaction plays an important role in 
planning any refurbishment works. Refurbishment can be also facilitated by the model. The 
assessment framework would need to be modified to suit the new context of its application. 
The stakeholders would review project values and identify a new set of significant issues to be 
addressed during refurbishment. This forms the third use scenario for the model, Which is 
discussed in more detail in the following section. 
6.3.3 Scenario 3: Auditing Building Performance 
An environmental audit of building performance is probably the most common application of 
building assessment methods. The audit usually involves an evaluation of resource 
consumption and waste generation during building operation, indoor air quality and building 
management practices. According to Cole (2000), building environmental performance is a 
result of the interaction between the building base and its major systems with the interiors and 
subsystems introduced by end-users. Hence, building performance is also influenced by 
management practices (ibid.). The assessments of building environmental performance using 
assessment methods typically result in the overall score that provides a basis for building 
performance rating and/or labelling for marketing purposes. 
Arguably, an evaluation of building performance using a building assessment method should 
be concerned with the quality of building services provided to the end-users and its impact on 
and interaction with its surroundings. Since quality is associated with value, its comprehension 
can be facilitated by the interpretation of value in construction. Value may be defined in simple 
terms as a ratio of benefits to sacrifices (Thomson et al., 2003). This approach is found in the 
Japanese Comprehensive · Assessment System for Building Environmental Efficiency 
(CASBEE) (Institute for Building Environment and Energy Conservation, 2004). In this system, 
building assessment is focused on resource use and ecological loadings (grouped under 
Environmental Loading), and on indoor environmental quality and amenities (grouped under 
Environmental Quality and Performance). The final scoring of building assessment in CASBEE 
is derived from the ratio of Environmental Quality and Performance (benefits) to Environmental 
Loading (sacrifices), which determines Building Environmental Efficiency. 
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Building Environmental Efficiency= (Environmental Quality and Performance)/Environmental 
Loading 
Hence, in CASBEE assessment results are interpreted in terms of the environmental' 
implications associated with services that are provided by the assessed building (Cole, 2005). 
Dell'lsola (1997), cited in Thomson et al. (2003), gives a more specific definition of value in the 
building context. Here, value is derived from building function, quality and costs: 
Value = (Function + Quality)/Cost 
Function may encompass aspects of building use, access and space. Quality entails aspects 
of building performance, engineering systems and construction (Gann et al., 2003). Cost may 
be expressed in terms of environmental loadings, resource consumption and financial burdens 
of building production/use. This definition, apart from quality and cost, brings into the scope 
considerations of building performance along with the issues of functionality and project values. 
Building performance can be established through the relationship between building form and 
function in a particular context (Kalay, 1999). Performance is therefore determined through an 
interpretive judgmental evaluation which "considers the form and other physical attributes of 
the proposed solution, the functional objectives and goals it attempts to achieve, and the 
. circumstances under which the two come together'' (ibid.:396). This argument also links 
building performance with the issues of.its functionality and project values that form the context 
in which the building has been created and/or operated. 
In order to evaluate the quality of building performance, it is necessary to identify the most 
desirable function(s) that can be supported by a particular building within its specific context 
(e.g. physical settings and stakeholder needs). Subsequently, one could examine how 
effectively and efficiently the building is managed and operated to provide the required 
services. Building performance could be improved, using this information, simply by changing 
operational and management practices. However, sometimes it is necessary to alter a 
building's form in order to meet its existing or more desirable functions in the most satisfactory 
manner. In this case, the building's refurbishment or modification would require setting 
strategic goals referring to users' needs that define desired blf:lilding function(s), and take into 
I 
account the sensitivity of the receiving natural environment, environmental utilisation space 
and the interactions with an existing socio-economic context. This information would then guide 
the adaptation of the existing building form and the selection of building management 
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strategies to support the established goals. It is proposed that these tasks would be facilitated 
through the application of the model in this particular use scenario. 
Stakeholder involvement in the building ·process is "necessary to ensure that perception of 
consumer expectations and the translation of those perceptions into service quality 
perceptions" (Winch et al., 1998:194). This argument is equally valid for the evaluation of 
building performance and the planning of refurbishment works. Since any consideration of the 
quality of a building's performance is context-based and its determination goal-orientated, the 
audit of building performance using the mod~I will require a broad stakeholder involvement. It 
should be easier to identify relevant stakeholders and their needs in this use scenario, 
especially in terms of those stakeholders who are directly affected by a particular building (i.e. 
its owner, occupiers and neighbours). 
During the performance audit the model would provide stakeholders with a clear strategy to 
establish their essential needs regarding a given building, with mechanisms to review the 
continuous improvement of building services. It is important that this process addresses the 
quality of a building (i.e. its form and structure). However, emphasis would inevitably be placed 
on the benefits that this building brings to its users, as well as on what it demands of them in 
terms of its operation (Bordass et al., 2001 ). This brings to the fore important issues of building 
manageability, usability and responsiveness. Through their direct involvement in the audit, 
building users and the facility management staff can develop and implement demand 
management strategies to reduce resource consumption. They can also learn how to interact 
with the building to improve the effectiveness and efficiency of its services. Furthermore, if a 
building is considered as a means to the users' ends, then more attention can be paid to the 
time dimension (short- and long-term goals) and performance attributes, such as comfort, 
health and safety (ibid.). 
The model is not only meant to help in the audit of an actual building performance, but also to 
facilitate any refurbishment process that may result from, or follow, the audit. Therefore, the 
model could be used for the purpose of formulating a refurbishment proposal as presented in 
the first use scenario (Section 6.3.1 ). However, since major refurbishments can involve 
significant construction works, the application of the model may become similar to that 
presented in the second use scenario (S~ction 6.3.2). Hence, during the building performance 
I 
audit the model cannot be limited to the use of a standard checklist, but rather would need to 
be dynamic and responsive to the application needs. 
The building performance audit would require that relevant stakeholders are identified, after a 
decision to undertake the performance audit has been reached (see Process Map 3). If the 
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purpose of the audit is to evaluate and benchmark current performance of the building with a 
potential need to change existing management practices to improve its performance, then the 
participants might include the building owner, occupiers, a facility manager, as well as relevant 
service providers, specialists in certain assessment areas (e.g. an energy auditor), and 
neighbours who are affected by the building. If the audit is aimed to identify areas of building 
performance to be addressed during refurbishment works, then the process might also involve 
relevant building professionals. 
The audit conducted using the model will entail the introduction of sustainability thinking and 
principles to inform the establishment of project values. Consequently, the context in which the 
building operates should be deliberated by all stakeholders. This is important so that there is a 
common understanding of the biophysical, social and economic implications of current building 
performance, and of the opportunities for potential improvement. 
After the context has been established, process participants can define desired performance 
quality, preferably stated as performance targets for the audit and/or project goals and 
objectives for refurbishment. The project vision developed in this way should address the 
quality of building services expected by end-users and other affected stakeholders in relation to 
the required building functions, form and project values. 
Furthermore, for the purposes of building refurbishment it will be necessary to review aspects 
of building functionality to extend the building's useful lifespan. Therefore, the scoping stage of 
the audit ought to foster a longer term outlook, so that stakeholders will not focus solely on 
immediate and short-term user needs, as building occupants and occupant requirements may 
change over time (Whyte and Gann, 2001 ). Hence, the potential for building adaptation to 
different use patterns and functions needs to be considered in the planning of refurbishment. 
This would entail the identification of how a given building is to be used, how its use might 
change and the factors that affect these changes (Ryd, 2004). Moreover, the issues of 
resource consumption and environmental impacts in terms of building operation, maintenance, 
renewal and decomissioning should also be taken into account. 
Later in scoping, stakeholders will select significant assessment issues, identify assessment 
areas and establish an assessment framework. Afterwards indicators can be selected or 
t 
developed and benchmarks collated. Stakeholders will decide together upon performance 
targets for indicators in accordance with the project values and vision. This will be followed by 
the actual assessment and evaluation stage, using the same logic as in the other scenarios. 
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The communication of assessment results to various stakeholders should not be limited to a 
simple presentation of data. Instead, stakeholders will be encouraged to participate in the. 
interpretation of measurements and in the identification of the most satisfactory practical 
solutions that can enhance the quality of building performance. Hence, there is a need to 
ensure that the model provides different presentation formats, and that it offers a forum for 
stakeholder dialogue and mutual problem-solving, i.e. effective communication for the 
attainment of shared meaning. 
After the results have been communicated, decisions can be made regarding the potential 
needs in building performance improvement. Hence, the process participants will establish 
building management strategies that' will support the desired building functions. 
Furthermore, the results of the audit can at this stage inform strategic planning and the 
development of the project brief for any refurbishment works. The transition from the audit into 
the refurbishment process would require the revision, and possibly refinement, of the project 
vision and values as well as the assessment framework by stakeholders. 
It is important that the model facilitates information exchange and sustains dialogue among 
process participants (e.g. by establishing a line of communication between building occupants 
and facility managers) during project planning and execution of the building audit or 
refurbishment. Through application of the model, the process of service delivery and the 
associated allocation of responsibilities for performance quality should become transparent to 
all stakeholders. Moreover, all process information and outputs are to be stored in the Legacy 
Archive. Information and data captured in such a database will not only help to document the 
building's history and help solve any management problems, but they can also be used for a 
number of other purposes. For instance, the results of performance monitoring may form the 
basis for obtaining eco-labelling in terms of resource consumption. The information can also be 
used in the development of an Environmental Management System (EMS) (e.g. in the 
development of an environmental policy, action plan with targets and timescales) and provide 
benchmarks for continuous performance improvement. 
The model will not attempt to provide a basis for comparing the building's performance with 
that of other buildings, since the quality of performance is dependent on an individual context. 
Any meaningful comparison of sustainability of building initiatives is therefore difficult. However, 
I 
the model will facilitate the exploration of opportunities for incorporating sustainability thinking 
into the problem-solving stage that characterises any building improvement or enhancing 
initiatives. Moreover, it will offer a forum for building users and other stakeholders to 
understand why the building functions in a particular way, how to better interact with the 
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building in use, and how make it more responsive. The model may also be integrated with a 
Life Cycle Assessment (LCA), which assesses energy and material flows throughout the 
building's lifespan, or other more technically sophisticated tools to provide stakeholders with 
more specific information about their buildings. 
6.4 DISCUSSION OF THE MODEL'S USER PERSONAS 
The successful application of the model will be directly related to users' satisfaction with the 
actual building assessment process and its outcomes. Hence, one of the most important 
aspects of the model should be its ability to adapt building assessment to the cultural, 
organisational and social environments within which building projects take place (Wideman, 
2001 ). Understanding a project's environment requires identifying "stakeholders and their 
ability to affect its successful outcome" (ibid.:1 ). Therefore, a discussion of building 
stakeholders in terms of the anticipated patterns of their interaction with the model would assist 
in the actual design and operationalisation of this method. 
Various stakeholder groups that will participate in the building process and will engage 
concurrently in the assessment process would have certain expectations regarding the tangible 
and intangible outputs of the model and its functionality. The model's users will be at the same 
time also responsible for the assessment outcomes, as they will provide inputs and manage 
the assessment process. Therefore, in designing the model, which is to become an effective 
method for the project sustainability appraisal, the awareness of potential benefits, 
responsibilities, challenges and difficulties that may be faced by its users becomes essential. 
This is why the development of the functional specification for the model entails a consideration 
of the model's users in terms of their interactions with the model and the benefits and 
challenges associated · with it. The model's users would include _ not only those directly 
responsible for the coordination of the building assessment process, but also those who would 
participate in the process and have a stake in the outcomes of the assessment. The following 
sections present a discussion of user groups and their potential interaction with the model. 
6.4.1 Building Client(s) and End-User(s) 
Depending on the scale of the building project, the client may be the end-user or remain a 
separate agent in the process. In the~ latter case, this stakeholder group would have to include 
the actual building occupiers if possible. The identification of building end-users may be 
problematic in the initial proposal formulation, or even during the building delivery. It is · 
essential that the interests and needs of building end-users are given due consideration in the 
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process, however idealistic this may be given the speculative nature of some building 
developments. 
Involvement in the building sustainability assessment would require the client to give up certain 
amount of control over the process and the final product. This is due to the fact that 
sustainability assessment places the building project in a socio-economic and environmental 
context, which imposes some external conditions on the project conceptualisation and building 
production. The client needs to agree that the needs of other stakeholders are also to be 
secured in the assessment process. At the· same time, by using the model, the client will be 
more directly involved in the building process. Consequently the client's needs and interests 
may be more clearly reflected in the project vision, business case and brief, and thus more 
readily implemented by the project team. Moreover, the model will offer the client a mechanism 
for quality assurance of the building process and the final product. A direct involvement in the 
model's application will result in greater process transparency and accountability to the client. 
Hence, the client will gain a fuller understanding of the process and of any problems that_ may 
be encountered. Furthermore, by taking a longer-term view of the project, the client can also 
appreciate and harvest the non-monetary benefits of sustainability assessment reflected in 
end-user satisfaction, longer building life-span and reduced environmental impacts of the 
building. 
The participation of end-users in the building assessment can be considered as an 
empowering exercise. The model will require the client and end-users to establish clear ends 
and means that would delineate the building process and product. The end-users will be given 
an opportunity to name their preferences and to make sure that their needs and quality 
perceptions are taken into account during building design and production. Moreover, by co-
operating with the members of building design, production and operation teams, end-users can 
learn how to interact with the building in the most optimal manner. 
The model will require consistent commitment from clients and end-users throughout the 
assessment process. The client and end-users need to actively participate in the development 
of project values, vision, goals as well as in the establishment of the assessment framework. 
During the operational stage, the end-users (e.g. office workers or residential tenants) could be 
involved in a monitoring programme and provide feedback on building performance (e.g. 
thermal comfo~. moisture control, resource consumption, waste management). Although the 
model would place certain burdens on the client and end-users, the value of assessment 
outcomes to these stakeholders should well outweigh potential difficulties stemming out of their 
active participation in the project. 
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6.4.2 Planning and Design Team 
The building planning and design team may include representatives· from the disciplines of 
urban planning, architecture, structural and mechanical engineering, and interior design. 
However, the team might also involve quantity surveyors, suppliers and specialist contractors 
who also contribute design and management expertise to the project. In the traditional building 
process, the design team possesses the greatest degree of influence over the final building 
product, and therefore plays a leading role in the building project (Turin, 2003). 
The use of the model by the planning and design team would require changing the existing 
professional culture to incorporate new modes of working. The greatest challenge will be posed 
by the need for an integrated design, which is key in any sustainability initiative. Integrated 
design means that these professionals would have to collaborate from the early stages of 
planning and conceptual design to detailed design and project model development, instead of 
providing separate inputs in a sequential manner. By considering simultaneously the issues of 
building form, function and context (i.e. stakeholder needs as well as the socio-economic and 
environmental conditions), the team could achieve design synergies. 
More importantly, the planning and design team would be responsible for fostering the 
principles of sustainability and concepts (e.g. eco-efficiency, life cycle considerations, 
performance approach, whole-building design, or open building) in terms of a building's product 
specification and detailed design. These principles and concepts will not only inform the choice 
of building assessment criteria and indicators, but will also guide decision-making at each 
stage of building planning and design. Therefore, the use of the model by this stakeholder 
group may require conducting extensive research and learning; firstly to get acquainted with 
the concepts and, secondly, to implement them in practice. The proposed concepts should 
provide the team with guidance and the means to design a building that is energy-, water-, 
material- and location-efficient, with minimum waste, environmental impact and health risk, and 
which is also context-sensitive (Kaatz et al., 2003). 
The model will provide the planning and design team with an opportunity to optimise the quality 
of building services by giving them a framework to integrate sustainability issues and allowing a 
more comprehensive view of building issues. This team should interact with all other 
stakeholder groups and present their working progress in formats that are easily 
comprehended by other stakeholders. This interaction would result in valuable benefits to the 
planning and design team. As the model will facilitate the capturing of the client and users 
requirements, which are translated into project goals and objectives, the team will be guided in 
its work with more specific and accurate information. For instance, on-going dialogue with other 
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stakeholders during the planning and design process should help avoid any drastic changes in 
design at the later stages of the building process. Moreover, by conducting a dialogue with the 
implementation team, the final building should perform more closely to the design 
specifications. 
As a crucial stakeholder group in the building process, the planning and design team should be 
actively involved in the development of project values. The team also needs to help translate 
stakeholders' needs into project goals and building functional requirements. In addition, this 
team will play a leading role in establishing the assessment framework, selecting indicators 
and benchmarks, as well as in setting realistic performance targets. Through their involvement 
in the assessment these professionals will be provided· with immense learning and capacity-
building opportunities. Consequently, the knowledge and skills gained in this process can be 
used on other projects. 
6.4.3 Implementation Team 
This stakehofder group may comprise specialist manufacturers and suppliers, contractors and 
sub-contractors. Their active involvement in the building process is usually marked during 
construction. However, the participation of the implementation team (or their key. 
representatives) in the briefing process is crucial. For instance, the implementation tearri may 
provide building designers with practical advice on the aspects of functionality, buildability, and 
technological alignment. 
The implementation team should be encouraged to participate in the early stages of building 
appraisal, so that its members can also contribute to the establishment of project goals and 
values. This would provide them with a better understanding of the project vision and 
requirements. Consequently, through empowerment gained from collaborative work with other 
project stakeholders and partnering relationships on site, the implementation team may be 
better equipped to deliver quality during construction works. In addition, the knowledge of 
sustainability considerations relevant to the actual construction stage, which will be discussed 
by project stakeholders during learning workshops and included in the assessment framework, 
will be crucial in the structuring of training and capacity-building programmes for construction 
workers. These programmes would focus on the areas of EMP, H&S and material quality 
control, as well as on the cultural diversity among the workers - an issue so vital in the new 
South Africa. 
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6.4.4 Facility Manager(s} and Operator(s} 
An active participation of a potential facility operator (or at least a specialist in facility 
management) in the building sustainability assessment, and through this in the actual building 
process, can lead to the delivery of a more responsive building. The facility manager will 
provide practical information regarding building maintenance, which should inform the 
establishment of project goals and the development of the project brief. Experience of buildings 
in-use allows the facility manager to identify potential problems that may result from design 
deficiencies or inadequate construction practice at earlier stages of the building process; 
Moreover, by having an opportunity to meet with the client and building users to discuss their 
requirements, needs and values, the facility manager can develop a fruitful co-operation with 
the occupiers during building operation and maintenance. 
Furthermore, the development of building operation and maintenance programme during the 
building. process will require an active involvement of the facility manager to elaborate on the 
issues of building monitoring, history keeping, performance measures and maintenance 
scheduling. Hence, the facility manager will be responsible not only for managing building 
services and its maintenance works, but also for managing a building monitoring system and 
feedback streams. Building monitoring plays a significant role in helping building professionals 
to understand and improve elements- of building performance (Bordass et al., 2001) (during 
subsequent refurbishment or on new projects). It is also invaluable in providing baseline 
information for a post-occupancy evaluation and performance benchmarking (e.g. an energy 
audit), as well as for regular in-house audits. Therefore, the facility manager should participate 
in the conceptualisation and operationalisation of the monitoring system and the performance 
assessment framework, so that integrity and continuity of building information is maintained 
throughout the building's life cycle. 
6.4.5 Project Management Team 
The model can be used by the project management team as a tool for an effective and efficient 
implementation of the project. Although the model will impose additional responsibilities and 
tasks on the project management team and other stakeholders (e.g. research and collaborative 
learning, dialogue and negotiation, assessment and evaluation), it would help achieve a best-fit 
building solution (apart from fostering sustainability) - if quality, customer/user satisfaction and 
long-term financial viability are considered as major criteria of success. The implementation of 
building sustainability assessment would not need to prolong the actual building process. In 
fact, a decision-scoping procedure can complement scheduling techniques used in 
construction, such as Critical Path Methods (CPM) (Dawood et al., 2005) to ensure that 
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information exchange between stakeholders occurs in an effective and timely manner. 
Moreover, if stakeholders participate in a transparent process where responsibilities, tasks and 
expectations are clearly defined, the project should run more smoothly. 
Due to a participatory character of building sustainability assessment, the project management 
team would not be responsible only for the management of project activities, but also for the 
management of stakeholder participation. Newcombe (2003:847) lists two principles of 
stakeholder management: 
"Principle 1: The project should be managed for the benefit of all its 
stakeholders: its clients, suppliers, owners, employees, and local community. 
The rights of these groups must be ensured, and, further, the groups must 
participate in decisions that substantially affect their welfare. 
Principle 2: Project Managers bear a fiduciary (trustee) relationship to the 
stakeholders and to the project as an abstract entity. They must act in the 
interests of stakeholders as their agent, and must act in the interests of the 
project to ensure its survival." 
These principles should guide the project management team in the execution of building 
assessment that emphasises the value of broader stakeholder participation. 
In the beginning of the assessment process, the project management team will have to identify 
key stakeholders. A stakeholder mapping technique can be used to support this task 
(Newcombe, 2003). Only then can the interests of all stakeholder groups be brought to the 
fore. Different stakeholders will be characterised by different levels of predictability of their 
actions in the building process, as well as different levels of engagement and power. Using the 
model to establish a common project vision can help avoid certain conflict between 
stakeholders, especially around long-term versus short-term objectives, quality versus quantity, 
and control versus independence (ibid.). When any conflict arises, the project management 
team will have to act as a negotiator in the process. 
The project management team should also assist stakeholders in their interactions with the 
model and in their collaboration to produce specific assessment outputs. For instance, the 
project management team (possibly assisted by a sustainability consultant) will tet up learning 
workshops and meetings for relevant stakeholders and facilitate the integration of information 
(in terms of a language and format), necessary for such meetings and produced during these 
meetings. If some stakeholders cannot be readily identified early in the building process, then 
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the team should ensure that specialist advice in relevant areas is provided for an informed 
decision-making. 
Hence, the project management team will be responsible for the execution of activities that 
comprise any building project and those added from the assessment. The latter will include the 
establishment of project values and goals and the integration of assessment outputs into the 
project business case, brief, execution plan and other relevant policies and programmes that 
assist stakeholders in implementing sustainability during building design, production, operation 
and decomissioning. This means that the project management team would address the 
assessment needs while organising the information management system and setting up a 
communication process. 
The project information management system should be supported by a database (e.g. the 
Legacy Archive) that captures all information outputs produced during the project's life cycle 
(refer to Section 6.3.2). The project management team would supervise the information 
capturing and dissemination among project stakeholders. Moreover, the system should store 
information from all assessments produced during subsequent stages of the building process. 
This is important for the purposes of documenting the conceptual premises of implementing 
sustainability within a given project. More importantly, information captured from building 
monitoring, which should also be stored in this database, could provide the basis for 
performance benchmarking or eco-labelling. 
Tasks described in the above paragraphs represent good practice in project management. It is· 
important to note that building assessment will produce additional information that should be 
effectively managed during the building process by the project management team. 
6.4.6 Other Interested and Affected Parties 
The model offers a platform for other interested and affected parties to raise their concerns 
during the assessment process. Other external stakeholders who might .have an interest in the 
building process, and who should therefore have an opportunity for participation, may include 
an approving authority, financial institution, suppliers of services (e.g. water, gas, electricity or 
sewage) and neighbours. 
These stakeholders create a part of an external context Jvhich shapes the building process. 
Hence they should be consulted, if not involved, during the problem definition and solving 
components of the scoping stage. Moreover, they may also be interested in the building's 
history and process transparency. With the use of the Legacy Archive, which captures data 
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from the building process and assessment, these stakeholders can be provided with easy 
access to the information necessary for any approvals or control. 
6.4. 7 Benefits and Challenges Shared by All Stakeholders 
As the model will encourage dialogue and the spirit of teamwork, it will provide opportunities for 
greater interaction between project stakeholders throughout the building assessment and 
actual building process. Therefore the main shared benefits that should stem out of the model's 
use include collaborative learning and improved .communication. Collaborative learning will 
result mainly from participation in problem definition and solving that take place during building 
assessment. Communication between stakeholders will be improved through a better 
understanding of the process, individual tasks and responsibilities. Moreover, by developing a 
commitment to the principles of sustainable development stakeholders may be more prepared 
to accommodate the needs of others and those imposed by the project's external context. This 
will facilitate the development of common project values, vision and objectives, and the desired 
conflict avoidance. 
The model will be also likely to pose certain challenges to all stakeholders. Some of them 
would result from a broader stakeholder participation in the assessment process. The 
challenges may include a language barrier (e.g. technical and non-technical), knowledge gaps 
(due to different specialisations), and cultural differences (i.e. different modes of practice). If 
these issues are not managed early in the process, they may lead to tensions and conflicts 
between various stakeholder groups. The resolution of the. issue of power distribution - from 
the client and design team to other stakeholders throughout the process - is also vital for the 
model's optimal use. Moreover, conflict may arise during the establishment of project values, 
development of project vision and identification of significant project issues. Conflict resolution, 
process transparency and open communication are key in addressing these problems 
The model does not offer any fixed operational solutions to stakeholders. For instance, the 
assessment framework needs to be modified to suit each assessment situation. Similarly, the 
selection of indicators, benchmarks and targets is unique for each assessment. Thus, 
stakeholders will be challenged to co-operate proactively in order to manage these tasks in an 
effective manner. Since the building assessment will be driven by a mutual stakeholder effort, 
all participants in the processes will b~ responsible for the quality of its outcomes. 
I 
Stakeholders could participate in the building sustainability appraisal process (i.e. Scenario 2) 
within Activity Zones, grouped according to the activities in which they are involved (refer to 
Section 4.3.4), which would facilitate their collaboration. However, for the purpose of describing 
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benefits and challenges faced by specific process participants, various stakeholder groups 
have been discussed separately. 
The discussion of the model's user personas is the final element of the functional specification 
presented in this chapter. The model, based on a philosophical reflection on the practice of 
building sustainability assessment, proposes a number of solutions that may enhance the 
capacity of building assessment methods to foster sustainability in construction. The following 
section gives a precis of the findings from the workshop with South African built environment 
practitioners, which aimed to validate the concepts presented in this chapter. 
6.5 FINDINGS OF THE VALIDATION WORKSHOP 
The particip~nts who attended the workshop comprised two architects, two civil engineers and 
a property developer. Apart from the workshop co-ordinator, two other participants also had 
academic experience as well as experience in practice. All participants were familiar with the 
issues of sustainable construction and sustainable development. All of them were 
knowledgeable about the current status quo of the South African construction sector. Some of . 
the participants were also acquainted with building sustainability assessment and conversant 
with the attributes of traditional assessment methods. 
The participants were presented with a precis of this chapter (i.e. pre-workshop notes) and a . 
PowerPoint presentation (see Appendix B), which described the model and the assumptions 
and reasoning behind its development. During this presentation there was an opportunity to 
raise questions with the workshop co-ordinator. This enabled the participants to gain a full 
understanding of the workshop's subject and purpose. Before the general discussion 
commenced, the following questions were put forward to provide a focus for the discussion 
(however it was not limited to these questions): 
Are the three use scenarios recognisable to practitioners? 
Can the value of the model as a building enhancement tool be easily recognised? 
Are the key functionalities of the model (i.e. integration, transparency and accessibility, 
and collaborative learning) reasonable? 
Is an assessment tool developed on these premises likely to foster sustainability within 
the built ~nvironment and the construction industry? 
I 
What aspects of building assessment are crucial in the South African context? 
Does the model satisfactorily accommodate the iterative nature of design and 
management activities? 
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Initial comments referred to the three functionalities of the model, namely, integration; 
transparency and accessibility; and collaborative learning. The participants recognised that 
there were several levels at which integration would take place during the process of building 
assessment if the model was used as a framework. The model provides for the integration of 
huilding stakeholders in terms of their valu'es and . perspectives, and for the integration of 
building practices. Integration was also recognised as being promoted through transdisciplinary 
delineation of the scope of considerations for the assessment process. The participants agreed 
that the model, as presented, allowed for an initial definition of a problem that would 
subsequently guide the entire assessment process; problem definition and development of 
solutions being sought with respect to a specific context of the project. 
Another crucial point made by the practitioners was that any building sustainability assessment 
process should not be perceived, or function, as an add-on to the building process. The 
practitioners recognised form their experience a need to integrate building assessment with 
existing project activities and processes. Hence, there was a consensus about the fact that 
building sustainability assessment should not be a discrete activity within the building process, 
but it should aim to become an internal part of normal project delivery practice. 
The participants acknowledged that integration, in its broad sense, should be supported by 
communication competence, which in turn influences process transparency and accessibility -
i.e. the second functionality promoted by the model. Transparency was seen as key to 
communicating a shared understanding of the assessment process to all building stakeholders. 
Transparency is also required in designing stakeholder involvement in building assessment 
through the allocation of responsibilities. It was agreed by the participants that the ideal point 
for tackling these issues would be at the beginning of the assessment process. This position 
validates the argument that building sustainability assessment needs to be internalised by the 
., 
project team, to ensure that appropriate assessment-related activities are conducted 
consistently at each phase of the building process. 
Accessibility was discussed with regard to potential language barriers arising from the technical 
language of the construction sector and also that surrounding sustainable development. A 
point raised was that this issue could be viewed also as a reflection of power imbalance in the 
process. Generation of dialogue between stakeholders was seen as essential for a successful 
assessment and project implementation, but also to foster collaborative learning. The 
practitioners also expressed a need to provide some sort of a 'catalyst' to sustain stakeholder 
engagement during the assessment process. They agreed that the role of an assessment 
facilitator can be initially played by a specialist consultant, and later by the project manager 
who has enough knowledge about sustainable design and construction. 
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The participants noted that building sustainability asse_ssment communicated via the model 
should ensure a mutual development of building stakeholders in terms of acquiring knowledge, 
changing perceptions and practices through the mechanisms of dialogue and feedback (so that 
lessons can also be drawn from any mistakes). Collaborative learning was recognised by the 
practitioners as a significant functionality of the model that might help avoid the development of 
a 'black-box' system, whereby no discussion and explanation of the consequences of 
decisions made during the process is provided. A need to document any building process, so 
that lessons can be learnt for future projects, was also recognised by the practitioners. 
It was concluded that knowledge would emerge from a dialogue between a group of building 
stakeholders involved in a collaborative process and sharing the same level of awareness. It 
was acknowledged by the participants that the scoping procedure applied in the model would 
play an important role in this regard, as it would provide an inter-subjective agreement 
surrounding the issues that form the scope of assessment. Scoping was seen as a key 
departure point from existing assessment methods with which they were familiar (e.g. SPeAR 
or SBAT}. The participants appreciated the role of scoping in introducing and validating 
stakeholders' choices, and allowing for creative thinking, although the caveat was added that 
there needed to be buy-in from all involved in the building project. 
The participants pointed out that these three functionalities could be viewed as benchmarks of 
what is delivered through building assessment and how. Subsequently, the discussion moved 
on to the model's use scenarios. 
As the most significant decisions are taken during the structuring of a project brief, Scenario 1 
was seen as presenting the best opportunity to apply a strategic approach into the process of 
building sustainability assessment. Here the comments were that building assessment could 
be used to identify opportunities to implement sustainability-guided solutions to add value to 
the project, rather than to concentrate on mitigation measures. Hence, the model was seen as 
proactively facilitating the definition of initial project goals, objectives and some benchmarks 
that would better reflect the project's context. 
Scenario 2 was defined so as to allow the issue of continuous improvement in terms of the 
} quality of the process and stakeholder capacity-building to be tackled. The participants agreed 
that the adoption of the Process Protocol provided a clear illustration of what the building 
project involves. However, the familiarity of South African practitioners with this form of process 
thinking was seen as likely to be limited. Therefore, it was suggested that external expertise 
would be needed initially to allow project participant to navigate their way through the process. 
A comment was also made about the need to spell out practical implications of building 
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sustainability appraisal. However, this would only be possible with an operationalised tool 
developed out of the model, which lies outside the scope of this research. 
In terms of the model's user personas, the workshop participants suggested an alternative 
categorisation of building stakeholders by grouping them into decision-makers, cost bearers 
and impact bearers. Again, it was noted that ~btaining buy-in from all involved parties would be 
indispensable throughout the process. As the model is intended to promote the establishment 
of a common project vision and shared values at the assessment outset, building stakeholders 
would have an opportunity to express their expectations and requirements, which should 
enhance their commitment to the implementation of the established project objectives and 
targets. 
Moreover, the workshop participants emphasised the importance of involving service providers 
in any building project sustainability appraisal. An . example was given by the property 
developer of a failure to get the local energy utility, to proactively engage in the development 
process (i.e. a mixed development with residential housing, retail and public services) iri a 
disadvantaged residential area in Cape Town. Instead of looking for such design solutions that 
would enable the developer to reduce demand for electricity, the utility was only keen to 
determine how much energy would be consumed and that the greatest infrastructure possible 
was provided. The practitioners agreed that service providers should be in the best position to 
identify sustainable consumption patterns for their clients. Yet they often take a narrow view in 
that they are intE;rested in profits without referring to their capacity to provide the required 
services in a long-run. Hence, utility providers and local authorities should also understand the 
ideals of sustainability and project objectives, so that they can become more likely to change 
their standard delivery practices to support any integrated design solutions. Consequently, the 
practitioners acknowledged that there was a need to broaden stakeholder participation in 
building developments. It was concluded that the localisation of building sustainability 
assessment within the building process should be tackled together with the organisation of 
stakeholder involvement in building assessment. This may require some reorganisation of 
traditional stakeholder participation patterns in building projects. 
Furthermore, a successful implementation of building sustainability assessment in South Africa 
would require providing a project champion as an interim measure, together with adequate 
guidelines until some kind of maturity of sustainability knowledge is present in the field. In 
addition, it was pointed out that the issues of potential power imbalance in the building process 
needed to be given significant consideration, thus conflict resolution techniques should be 
integrated with building assessment. 
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Process maps presented to the participants helped to depict the potential for process 
integration. Whilst they improve process transparency and enable to identify steps and tools 
necessary to guide the process, the process maps look complicated at the first glance and 
practitioners had reservations about the level of familiarity with process thinking in the South 
African context. It was suggested by the participants that the maps could be used to explain 
the assessment process to the project team, but would be better used as tools by the project 
manager and/or process facilitator to guide their work. However, it can be argued that when 
South African practitioners recognise the value of process thinking, they will appreciate the 
enhanced transparency and clarification that process maps provide to all stakeholders. 
The practitioners agreed that the model would promote sustainability thinking in construction 
and help change existing practices. However, its effectiveness in fostering sustainability would 
be enhanced, or limited, by other things developing in parallel. For instance, there is a need for 
sustainability education for built environment professionals. Access to champions and 
guidelines to promote sustainable construction is also required. In addition, regulations and 
other incentives are very important to drive sustainable construction in South Africa. Thus, the 
building sustainability assessment model must not be seen in isolation, but as complementary 
to other initiatives that foster sustainability in the field of construction management. · 
The last point of discussion concerned the issue of benchmarking. lri contrary to green building 
assessment systems that rely on relative measurements and benchmarking against a 'typical 
building' (e.g. GBTool), the model would not allow for a direct comparison of buildings' 
performance since sustainability appraisal is argued as being context-specific. This may be a 
drawback for organisations that want to benchmark ~heir performance in the field. However, the 
participants also agreed that the value of issue prioritisation offered by the model may be more 
important than benchmarking in the South African context in an attempt to drive 'better' and 
'improved practice', as opposed to identifying 'best practice'. It was stated that a list of 
principles to guide the design and production of buildings and some rough relative comparison 
of building performance should be sufficient at the moment. The reason for this is that there is 
still too little capacity to make measurements and benchmark building performance in South 
Africa. 
The key findings of the workshop can be summarised in the following points: 
- The practitioners validated the need to integrate building assessment with the activities 
and processes that take place within building projects. Hence, any effective building 
sustainability assessment method should not function as an add-on to the building 
process .. 
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- Integration of participants, working modes and issues promoted by the model was 
seen by the practitioners as necessary to drive sustainable construction practice. 
Transparency of the process and the issue of communication competence were also 
viewed as crucial for effective implementation of building sustainability assessment. 
Collaborative learning was seen by the practitioners to be the most significant role of 
building assessment for the South African construction sector, which is in an urgent 
need for capacity-building and for increasing the construction sector's sustainability 
knowledge base. 
- The scoping procedure applied in the model was recognised as being a key departure 
point from existing sustainable building assessment methods. Scoping was seen as 
having the potential to promote creative problem solving, allowing for the development 
of an inter-subjective understanding of significant assessment issues at a project level, 
and promoting stakeholder dialogue that stimulates collaborative learning. 
- The model's use scenarios were validated by the participants who pointed out the 
need for gaining buy-in from all stakeholders throughout the assessment process. 
- The argument to broaden stakeholder participation in the building process was also 
supported. Hence, the emphasis placed on this issue in the specification for the model 
was appreciated by the practitioners. 
- The participants argued for the need to document a project's history, and hence any 
project sustainability appraisal, to avoid making repeatable mistakes in future projects, 
and especially to build the necessary knowledge base within the sector. This indicates 
the value of creating and maintaining the Legacy Archive as an integral part of any 
building assessment. 
In conclusion, all questions presented to the participants received positive response. The 
workshop provided the necessary external validation and commentary on the research ideas 
and outputs presented in this thesis. 
6.6 CONCLUDING REMARKS - COMMUNICATING THE THEORY FOR BUILDING 
ASSESSMENT THROUGH THE PROPOSED MODEL 
. This chapter outlines the functional specification for the model for building sustainability 
assessment. The emphasis has been placed on the context in which the model would operate 
t 
rather than on its technical characteristics. This is due to the 'fact that the purpose of this thesis 
was not to produce an operational building sustainability assessment method, but to focus on 
the underlying philosophy that informs building sustainability assessment practice. The 
specification refers to different services that the model should provide to its users. Hence, apart 
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from offering the basis for an adequate and valid evaluation of the building's intended and 
actual performance, the model is discussed in terms of its three other functionalities (i.e. 
outcomes). The three key outcomes of the model identified in this thesis include: 
Integration of sustainable development principles and thinking into the building project 
conceptualisation and execution; 
Enhanced transparency and accessibility of building assessment and the actual 
building process to all stakeholders; and 
Provision of an effective educational medium for all stakeholders involved. 
The.process view employed in the development of the model draws attention to such aspects 
as information exchange, knowledge transfer, and clear description of stakeholders' roles and 
responsibilities. Hence, this approach has helped enhance the model's capacity to deliver the 
desired outcomes. 
The model is presented as a generic method with customisation opportunities to suit the 
context of its application. Three potential use scenarios for the model have been identified. 
These include the formulation of a building project proposal, building project sustainability 
appraisal and building performance audit. The use of these three scenarios has shown a 
dynamic nature of the model, which should easily respond to its application needs. For 
instance, Scenario 2 has revealed the model's potential to effectively improve building design 
on one hand, and to enhance the entire building process on the other. 
Process maps, which have been used to describe each use scenario, present the integration of 
the assessment methodology with the actual building project activities. The maps indicate what 
a building assessment endeavour would involve, what it would draw upon, and how it might 
impact on the project's organisation and its outputs, as well as on building stakeholders. The 
process maps also indicate where the building assessment methodology interfaces with 
existing project activities and processes, providing stakeholders with an opportunity to arrange 
their projects to better incorporate the sustainability agenda. 
Moreover, different user groups of the model have been identified. The discussion of key 
benefits and challenges associated with the model's use supports possible verification of its 
capacity to meet users' needs and to r81ach its intended audience. 
I 
It has been argued in this thesis that the effectiveness of the model will depend on how it can 
influence decision-making in construction, and more specifically during the building process. As 
shown in the use scenarios, the model is context-sensitive and optimises project outcomes by 
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referring to the original problem definition (i.e. justification of the project need). Moreover, the 
model is applied in the formulation of the project vision and values, which should guide 
decision-making in the entire building process. Another important value-adding aspect of the 
model is its problem-solving capacity. The model not only guides the project team in addressing 
sustainability issues during building design and construction, but also provides stakeholders 
with a platform for co-design and co-production of solutions. 
The model of building sustainability assessment aims to foster the sustainability of any building 
initiative. It does not provide any direct measure of building performance that can be 
subsequently compared with that of other buildings. However, the model allows for the 
benchmarking of building performance in particular areas (e.g. energy, water consumption or 
waste generation) for labelling purposes. More importantly, the model documents the context in 
which sustainability has been addressed, with all the challenges faced and opportunities 
discovered by building stakeholders. 
Furthermore, the model highlights the importance of the human element in the building project. 
The model addresses the issues of individual awareness, practical knowledge and capacity of 
stakeholders. By broadening stakeholder participation in the assessment process and certain 
project activities, the model can be made sensitive to any cultural differences among 
stakeholders. Thus, the model offers a platform for the transfer of tacit knowledge, which is 
revealed through the discussion of values and experience between stakeholders (Luck, 2003). 
The model also assists stakeholders in the development of a common language and shared 
understanding of the assessment and building process. 
While ensuring a dynamic interaction between the model and the building project, necessary for 
attaining the required level of information integration, it is essential to address the issues of 
process transparency and accessibility. The information management system that supports 
building assessment would need to include methods for information translation and structuring. 
For instance, it is necessary to provide for the translation of different points of view, needs and 
requirements from experts to other participants of the process and vice-versa (Enserink and 
Monnikhof, 2003). Information structuring is essential to make that knowledge usable during the 
assessment. Hence effort should be channelled into the development of adequate information 
presentation and communication formats during building sustainability assessment. 
t 
I 
The integration of the model with the building process shifts the emphasis from building 
assessment towards building enhancement. The functional specification helps to communicate 
this new idea. The incorporation of the process view has revealed new important roles that 
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building assessment methods can play in construction. The issues of broader stakeholder 
participation, improved communication and collaborative learning come to the fore. 
Conducting the validation workshop was a necessary element of the methodology of this 
research. As this thesis reflects a theory building exercise, the workshop provided a necessary 
element of external validation and commentary from South African built environment 
practitioners. The concepts and reasoning embedded in the specification for the model, 
presented in this chapter, were endorsed by the workshop participants. Positive feedb.ack was 
received on the proposed key functionalities of building sustainability assessment and the 
model's explication in terms of its potential application situations (i.e. use scenarios). The 
process maps that illustrate the use scenarios were recognised as useful in enhancing the 
transparency of the assessment process, and in stimulating a conversation about the services 
that building assessment methods could proviqe to a diverse range of building stakeholders. 
Comme!lts made by workshop participants support and complement the findings and 
conclusions reached in the process of conceptualising and developing the specification for the 
building sustainability assessment model.· The following chapter draws together final 
conclusions that emerge from the research. It also presents recommendations for an improved 
practice of building assessment and proposed directions for future research. 
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Chapter 7 
CONCLUSIONS, RECOMMENDATIONS AND DIRECTIONS FOR 
FUTURE RESEARCH 
7.1 INTRODUCTION-REVISITING THE PREMISES Oi= THE THESIS 
This thesis set out to identify measures that can improve the practice of building sustainability 
assessment to make it more effective in fostering sustainable development in the construction 
industry. It has been argued throughout the thesis that the existing, established · building 
assessment methods that aim to promote sustainable construction do not effectively 
incorporate the principles and objectives of sustainable development in their frameworks and 
methodologies. Consequently, the potential of these tools to assist building stakeholders in 
implementing sustainability is compromised. 
This thesis has made the argument for re-examining the premises of building sustainability 
assessment practice in order to identify the desired qualities of any building sustainability 
assessment method and to clarify the potential roles of building sustainability assessment in 
promoting sustainable construction. This required reflection on the why of building assessment 
practice - the theoretical and philosophical basis for what is done. Hence, this thesis has 
focused on the philosophical and theoretical underpinnings of building sustainability 
assessment practice by investigating to the praxiology of building assessment. 
The theory advanced in this thesis provides the basis for the development of a functional 
specification for a building sustail"!ability assessment model. This conceptual model is helpful in 
communicating the theoretical constructs proposed in this thesis to enhance the practice of 
building assessment, especially with regard to fostering the sustainability of building 
developments. Moreover, the model contributes to the debate as to whether building 
assessment can in theory and in practice invoke a shift in construction practice towards 
enhanced quality, effectiveness and efficiency of the building process. It builds on the qualities 
of existing building assessment methods a~d incorporates insights gained from reviews of 
Environmental Assessment practice and the Process Protocol. 
The following sections outline the final conclusions and research findings presented in this 
thesis. Recommendations on the application of the findings are proposed, and the direction for 
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future research stated. The chapter concludes with a brief discussion of the research findings 
in the context of the research aim and objectives stated at the outset of the research. 
7.2 THESIS CONCLUSIONS 
The conclusions of this thesis relate to the research questions and objectives set out in 
Sections 1.4 and 1.6. The conclusions are drawn with the aim of presenting implications of the 
research findings to the field of building assessment. In this way, the knowledge generated 
through this research will be shown to enrich the theory of building assessment practice. 
7.2.1 Fostering Sustainable Development in Construction through Building Assessment 
Methods 
The effectiveness of building sustainability assessment methods in addressing sustainable 
development in the construction sector and the built environment depends on the extent to 
which they influence decision-making processes in construction. Ideally, the sustainability 
considerations introduced into the building project via building sustainability assessment should 
inform and shape the building proposal, and the design, · construction, operation and 
decommissioning of a building. By providing the means for stakeholder learning about the 
issues pertinent to sustainable construction and enhancing communication between 
stakeholders, a building sustainability assessment method can provide an effective decision-
making support system for a building project. However this implies different expectations 
regarding the potential functionalities of building sustainability assessment methods. 
It has been emphasised in this thesis that building sustainability assessment methods have a 
mission of changing the professional building culture and practice to support the agenda of 
sustainable construction. A significant aspect of the effectiveness in promoting the ideals of 
sustainable development in the built environment through building sustainability assessment is 
the ability to invoke a shift from a collective duty towards individual responsibility among 
building stakeholders. Sustainable construction requires a fundamental change in the values of 
built environment practitioners and other stakeholders, and the introduction of trarisdisciplinary 
thinking into building practice. The individual responsibility of building stakeholders and 
changes in building practice in favour of a more integrated and collaborative approach can help 
ensure that the principles of sustainable development are applied on subsequent building 
projects and at different levels of decision-making in construction. Arguably, a successful 
change in the attitude and values of project stakeholders on any project will outlast any 
practical outcomes and outputs of building sustainability assessment. 
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Broader participation of professional and lay building stakeholders in building sustainability 
assessment is central to achieving this task. However, stakeholder participation poses a 
number of challenges. The most difficult task would be to address potential power imbalances 
and conflicts. These may arise from unequal access to resources and information, different 
perceptions on development, and different value-sets held by participants. Hence, it is 
necessary that participants develop shared project values during building sustainability 
assessment through the process of mutual adjustment. Any building assessment method 
should therefore act as an educational and empowerment medium that promotes collaboration 
among building stakeholders. In order to support decision-making at a project level more 
effectively, building . sustainability assessment should also facilitate communication and 
negotiation between stakeholders and act, as what Gann et al. (2003) call, a tool for thinking. 
The infusion of the sustainability agenda in the construction sector has been reflected in the 
evolution of building assessment practice. The review of established building assessment 
methods has indicated a shift in the assessment methodology from green to sustainable. As a 
result, the scope of established sustainable building assessment has been extended to 
embrace biophysical, social and economic building issues, and the assessment is based on 
measuring a distance to pre-established targets. This thesis argues that attention should also 
be paid to the potential operationalisation of sustainable development principles in building 
assessment and, through this, in the building process. Consequently, this research has begun 
to indicate wider implications of introducing sustainability into the practice of building 
assessment, including the necessary changes in emphasis and the appreciation of new 
assessment outcomes. 
A deeper theoretical and philosophical reflection has been shown to be required for the 
identification of fundamental changes that are needed in the practice of building sustainability 
assessment, so that it does not result in superficial and cosmetic modifications of building 
developments. While aiming to advance the practice of building sustainability assessment, it is 
useful to search for relevant interventions that are implemented in other areas of expertise that 
have been faced with similar challenges. 
7 .2.2 Enhancing the Practice of Building Assessment by Learning from Environmental 
Assessment and the Process Protocol 
This thesis ha$ reviewed Environmental Assessment and the Process Protocol as sources for 
new and innovative thinking, in order to gain insights that can be valuable for the proposed 
enhancement of the practice of building sustainability assessment. The following conclusions 
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are reached based on lessons gained from the review of Environmental Assessment and the 
Process Protocol. 
Integration is viewed as a fundamental aspect of any sustainability assessment process. 
Building sustainability assessment needs not only to address, but also to integrate the · 
biophysical, socio-cultural, political and economic aspects of a building development. In this 
way sustainability assessment will be more comprehensive and incisive in terms of the range 
of issues addressed compared to green building assessment, and more proactive. The 
integration of issues and insights during building sustainability assessment should allow for the 
identification of interactions and synergies between different factors, including the indirect 
positive and negative implications of a proposed building development. Hence, building 
sustainability assessment could contribute to a more optimised performance of any assessed 
building and simultaneously increase the overall sustainability of a building development. 
Building sustainability assessment should also facilitate the integration of stakeholders' values, 
needs and preferences into the design, delivery and operation of a built product. This approach 
enables . to enhance the perceived quality and desirability of the end-product and, 
consequently, to extend its useful lifespan. With regard to construction practice, the 
sustainability agenda calls for the integration of different types of knowledge and experience 
(e.g. technical and indigenous knowledge, explicit and tacit knowledge) .. Therefore, building 
sustainability assessment requires the participation of both professional and lay building 
stakeholders. Preferably, such participation should take a form of collaboration, where 
stakeholders combine their efforts in the spirit of teamwork guided by a common project vision. 
Broad stakeholder participation needs to be promoted in South Africa, so that its construction 
industry can capitalise on the rich knowledge base of indigenous practices. In addition, in order 
to increase the relevance of building assessment outputs, the assessment process should be 
closely integrated with the actual building process (or a project's cycle) in terms of, the 
information flows. 
As sustainable development is a value-laden concept, any building sustainability assessment 
process is inevitably based on values. Consequently, a building sustainability assessment 
system may be based to a large extent on qualitative evaluation rather than objective 
measurements. However, broader representation of building stakeholders in the assessment 
process (i.e. lay and professional) can positively contribiute towards its increased inter-
, 
subjectivity. Building sustainability assessment should be driven by values shared by all 
stakeholders, as they collectively identify significant assessment issues and agree upon the 
assessment targets. Therefore, the establishment of shared values through the process of 
mutual adjustment becomes a significant component of building sustainability assessment. 
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This adjustment of views and values should be supported by social learning, so that building 
stakeholders are guided in their decision-making by local and global contexts. 
By adopting a scoping procedure derived from the Environmental Assessment practice, 
building sustainability assessment can be made more flexible, sensitive and responsive to the 
context of its application. Scoping enables a problem-based approach to building sustainability 
assessment, whereby a proposed building development is analysed in terms of the 
opportunities and challenges posed by its specific socio-economic and biophysical settings. 
This approach addresses issues that are often difficult to tackle using standard building 
assessment frameworks. These may include, for instance, the sensitivity of the receiving 
natural environment or the issues of equity and cultural identity - so vital in the South African 
context. Hence, scoping does not only help to respond to the specific context of the South 
African built environment and the construction industry, it also provides the means for infusing 
sustainability principles in a building development. As indicated by the practice of 
Environmental Assessment, scoping is not only used for the purpose of reducing the number of 
issues addressed during the assessment process to the most significant ones, but it also fulfils 
other roles in the process. For instance, scoping provides forums for stakeholder learning and 
capacity-building, and shapes the design and content of subsequent stages of the assessment 
process. Therefore, scoping should be viewed as a critical stage of any building sustainability 
assessment, as it significantly influences the effectiveness of the assessment process and the . 
quality of its outcomes. 
It has also been argued in this thesis that any building sustainability assessment method 
should facilitate broader stakeholder representation and involvement in the assessment 
process. Participation in building assessment cannot be limited to the sourcing of information 
and presentation of results. Preferably, building stakeholders should be directly involved in the 
assessment activities. In this way new knowledge and experience gained during building 
assessment can benefit building stakeholders in their professional and private lives. The 
Process Protocol proposes an innovative approach to participation in the building process. 
Basing on the concept of Activity Zones, stakeholders who participate in building assessment 
should be grouped in terms of their responsibilities and tasks, and not interests. This approach 
.~ would be especially useful when building assessment is closely linked with the actual building 
I 
process. Providing meaningful stakehol;der participation in building sustainability assessment is 
I 
undoubtedly a challenging task. It requires enhancing assessment transparency and 
accessibility, especially in terms of communication competence. Emphasis would have to be 
placed on overcoming technical language barriers and on the establishment of information 
needs (i.e. timing, form and content) during the assessment. It is also important to ensure that 
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stakeholders understand the assessment process .(including its methodology, inputs and 
outputs), and that they have clear expectations regarding its outcomes. By having an 
opportunity to co-design the assessment process and, more importantly, to co-produce project 
solutions, stakeholders are more likely to develop a commitment to the sustainability agenda 
and take ownership of the assessment process and the building project Achieving stakeholder 
commitment to the project's vision is essential for the effectiveness of building sustainability 
assessment. 
Social, collaborative learning and knowledge transfer are the most significant outcomes of any 
sustainability assessment process. Sustainable construction requires a fundamental 
reappraisal of the industry's purpose and priorities. It is through education and the resulting 
shift in the values held by building stakeholders that building sustainability assessment will 
exert a positive influence on human behaviour and, consequently, affect the interactions 
between the built and natural environments. Stakeholder participation in the building 
sustainability assessment process provides ample opportunity for the generation and transfer 
of explicit and tacit knowledge (i.e. the know-how). For instance, stakeholders gain knowledge 
on the implications of the sustainability agenda for the built environment and the construction 
industry. Subsequently, they learn about practical ways of addressing sustainability within. the 
building project. Direct experience of participation in building sustainability assessment 
activities may help building stakeholders to intuitively apply the knowledge and skills gaine.d 
from the assessment in new construction projects, even if such projects are not guided by any 
explicit reference to the sustainability principles. 
The potential for improving the effectiveness of building sustainability assessment is not limited 
solely to the consideration of technical and methodological characteristics of a building 
assessment system. It also focuses on the services that building sustainability assessment can 
provide to building stakeholders in addition to the direct inputs from the assessment into the 
building project. This task can be facilitated by the application of the process view of building 
sustainability assessment and the building project. Consequently, the building sustainability 
assessment process and the building project can be presented as a progression of activities in 
time. The use of process maps helps indicate key decision-points in a building project and to 
identify associated decision needs. As a result, it is possible to design an assessment process 
that will provide ~levant inputs into the building project in a timely manner. Hence, process 
mapping can present the assessment arrangements in a transparent way. The process view 
draws attention to process-related aspects of building assessment and to its social dimension. 
Since the choice of significant assessment issues, selection of assessment indicators and 
establishment of targets form crucial components of building sustainability assessment, the 
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assessment process can be viewed as a product of social discourse between ·project 
stakeholders. Therefore, a building sustainability assessment method will act as a 
communication aid for building stakeholders. 
7.2.3 Suggesting Measures for More Effective Building Sustainability Assessment 
through the Functional Specification for the Building Sustainability Assessment 
Model 
The lessons gained from the review of Environmental Assessment and the Process Protocol 
have been incorporated into the functional specification for the building sustainability 
assessment model presented in this thesis. Developing the functional specification has 
enabled the research to focus on the process- and service-related aspects of building 
assessment that fosters sustainability of building developments. The primary value of this 
conceptual model is that it provides grounds for the discussion of potential enhancements to 
the building sustainability assessment practice. The reconsideration of issues raised during the 
development of the model, which were subjected to deliberation by South African bu'ilt 
environment practitioners during the validation workshop, leads to a number of conclusions. 
The potential functions of building sustainability assessment should be specified prior to any 
discussion on its effectiveness. Hence, it is necessary to indicate what services such an 
assessment should provide for the construction industry and building stakeholders. The 
effectiveness of any building sustainability assessment method can be subsequently evaluated 
in terms of how it meets the expectations of building stakeholders, and whether it accomplishes 
its full potential. Consideration should be given to direct assessment outputs as well as its 
outcomes. It has been shown with the proposed model that the integration of building 
assessment with the actual building process (a project's cycle) changes the nature of 
assessment outputs. Since building assessment outputs are viewed as inputs into the building 
process, their specific timing, content and form become important. Moreover, the key outcomes 
of the model (integration, transparency and accessibility, and social learning) should not only 
improve the model's performance, but also its effectiveness in enhancing the sustainability of a 
building initiative. 
A building sustainability assessment method should be dynamic in nature and responsive to 
any application needs. The model proposed in this thesis has been discussed in terms of its 
three potential application scenarios, namely, the development of project proposal, project 
sustainability appraisal and building performance audit. As the model provides a different 
contribution in each of the three cases, its generic framework has to be customised to suit the 
needs of each application. By presenting different scenarios for the application of the model, it 
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becomes possible to consider how building stakeholders can best benefit from building 
assessment. No assessment tool can be successful unless it is perceived as useful and is 
accepted by its target audience. 
The use of process mapping in presenting the model's use scenarios has facilitated the 
adoption of a process view, which is necessary for the effective customisation of any building 
assessment to the context of its application. Process maps help to illustrate what the building 
project involves, i.e. what resources it draws upon, what activities need to be performed, what 
independencies exist between those activities; and allow for the ·design of the building 
assessment process accordingly. In addition, process mapping provides useful means for 
making explicit the consideration of such issues as information exchange, communication 
between building stakeholders and resulting knowledge transfer. It becomes apparent that the 
integration of building sustainability assessment with the building . process needs to be 
undertaken in the areas of information management and stakeholder participation. 
Furthermore, by adopting the process view in the integration of building sustainability 
assessment with the building project cycle, it becomes easier to address the issues of an 
. assessment follow-up, including any building monitoring and feedback mechanisms .. The 
assessment follow-up needs to be viewed as an integral part of building assessment to ensure 
that actual building performance is consistent with design intentions. More importantly, post-
assessment feedback provides a valuable source of knowledge and experience that can 
benefit not only the practice of building assessment, but also the quality of future building 
projects. 
Furthermore, scoping proves to be the most critical stage of building assessment in each of the 
model's use scenarios, especially with regard to its key functionalities. Scoping includes a 
preliminary situational analysis with the review of the project need, the project's socio-
economic and biophysical contexts and the identification of significant assessment issues. It is 
during this stage that stakeholders establish common project values and build commitment 
towards the assessment objectives. Scoping also embraces various learning opportunities, as 
stakeholders can be presented with different conceptual approaches to sustainability, e.g. the 
Daly Triangle and Dooyeweerd's framework (see Sections 2.1.5 and 5.4.1 ). Subsequently, 
participants delineate the assessment methodology and agree upon issues of information 
management. 
The model for building sustainability assessment is not based on any fixed assessment 
framework, as different assessment situations require different methodological approaches and 
practical solutions. Scoping provides the necessary flexibility to the assessment process by 
allowing for the selection of criteria and indicators that best address the identified significant 
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assessment issues. This component of the model was seen by the workshop participants as a 
key departure point from other sustainable building assessment methods, such as SPeAR and 
SBAT. 
7.2.4 Aligning Building Assessment with the Building Process 
The notion of aligning building assessment with the building process to improve the 
effectiveness of the assessment and the quality of the building project has been argued from 
the outset of this thesis. Embracing this notion in the development of the model's specification 
leads to the following conclusions: 
It was acknowledged by the South African built environment practitioners that building 
assessment cannot effectively function as an add-in to the building process, but should be 
integrated with existing activities. It was also confirmed during the validation workshop that 
more inclusive stakeholder participation in the building process, facilitated via building 
sustainability assessment, is a vital step to ensuring that sustainability in construction is 
fostered in a wider social context and not solely in terms of technical interventions. Arguably, 
the infusion of sustainability in the built environment requires promoting the practice of co-
design, which combines expert knowledge with values and preferences of communities by 
integrating producers and users in the building process. 
The application of the process view in the conceptualisation of the building assessment 
process and the building project enables to discover a value-adding potential of building 
sustainability assessment. A dynamic integration of the building sustainability assessment 
process with the building project shifts the emphasis from the assessment to a proactive 
project appraisal. Hence, building sustainability assessment should no longer been seen as 
evaluating building performance, but be seen as a means to transform the context in which it is 
applied by incorporating the principles of sustainable development directly into the building 
process. 
Moreover, the integration of building sustainability assessment with the building process will 
drive continuous improvement in construction in terms of stakeholders' capacity-building and a 
consistent aim for 'better' practice. Therefore, it may be speculated that the role of building 
sustainability assessment methods will evolve from assessment towards enhancement. This, 
in turn, can result in greater appreciation of the additional services that building sustainability 
assessment can provide to building stakeholders, such as education, communication, 
negotiation, and decision-making support. 
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The shift in emphasis from assessment to enhancement in the practice of building 
sustainability assessment requires that new and existing building assessment methods adapt 
better to the needs of the building process. At the same time, the integration of building 
sustainability assessment into the building project requires changing existing managerial 
practices in building processes. Through the coordination of activities and responsibilities 
within the building process and building assessment, building sustainability assessment can 
become an element of quality control within the building project. The specification for the model 
shows that building sustainability assessment can contribute towards solving a number of 
problems inherent in construction practice, e.g. in the development of poor design and project 
briefs. 
7.3-PROPOSED RECOMMENDATIONS 
The following sections discuss the potential utilisation of the research findings. 
Recommendations are proposed with regard to three main areas of intervention that can 
improve the effectiveness of building assessment in fostering sustainability within the 
construction industry and the built environment. These areas are: 
1. Amendments to the practice of building sustainability assessment; 
2. Proposed modifications of building asse$sment methodology; and 
3. Shifting emphasis from building assessment to building enhancement. 
The proposed improvements can be implemented by building assessment practitioners in 
these three areas separately. However, addressing them simultaneously would lead to the 
synergy of efforts and, hence, reinforce the positive outcomes. 
7.3.1 Amending the Process of Building Sustainability Assessment 
A fundamental requirement of building assessment methods that aim to advance the 
sustainability of building projects is to promote the principles of sustainable development. 
These principles need to guide the selection of significant assessment issues and, more 
importantly, be embedded in the practice of. building sustainability assessment. For instance, 
the principles of inter- and intra-generational equity require securing broader stakeholder 
representation in the process of building assessment. 
This thesis has made the case that stakeholder participation in building assessment should be 
ensured in any new building sustainability assessment system, but it can also be implemented 
in existing building assessment methods. When identifying opportunities for stakeholder 
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involvement in particular assessment activities, attention should be paid to capitalising on the 
different modes of learning and knowledge transfer. These can take a form of individual 
research, participation in learning workshops and teamwork (for instance during the selection 
of significant assessment issues or establishment of targets). Ensuring communication 
competence throughout building assessment is central to improved transparency and 
accessibility of the assessment process and its educational functionality. Information needs to 
be exchanged in a language that is accessible to stakeholders at a particular stage of building 
assessment. Thus initiatives such as the Process Protocol have an important role to play in 
reducing the technical barriers to effective communication. It may also be assumed that with 
the progression of the assessment process stakeholders will become familiar with some of the 
technical terms used by different built environment professions. Communication should be also 
supported by visual aids whenever possible, especially during the presentation of assessment 
results (e.g. using spider diagrams). 
Any building sustainability assessment is by nature a product of social discourse between 
building stakeholders. Hence, stakeholder participation should not be viewed as an additional 
organisational or financial burden, but a necessary element of any building sustainability 
assessment process. This can improve the delivery of building projects in the way they are 
delivered (process) and what is delivered (product). 
The model's specification presented in this thesis, and described using process maps, is 
intended to stimulate debate about the importance of participation in building assessment. 
Although the process maps presented in this thesis focus on the information flows between the 
building assessment process and the project activities, such maps could also help to delineate 
patterns of stakeholder participation that would be optimal or at least acceptable for particular 
building projects. Moreover, the use of process maps in building sustainability assessment 
should reduce any potential confusion regarding stakeholders' responsibilities and the timing of 
their involvement. 
Furthermore, any building sustainability assessment method should facilitate the integration of 
sustainability considerations into decision-making throughout the building project cycle. This 
can be achieved, for instance, by the incorporation of a decision-scoping procedure and the 
establishment of a shared information management system for the assessment and the 
building process. ~ 
The research has also indicated the benefits of aligning any building assessment process with 
the overall building process. A more progressive move would be to introduce building 
assessment into the domain of project management; away from its current role as a discrete 
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auditing activity, separate from the mainstream concerns of the project management team. 
Consequently, the emphasis would be placed again on the development of a common 
understanding of the functions and objectives of building sustainability assessment among 
stakeholders, as well as on securing communication competence. This approach offers better 
customisation opportunities of the building assessment process to the context of its application 
(e.g. a building project appraisal or performance audit). More importantly, through such 
integration with the building process, building sustainability assessment may become an 
effective agent of change within professional construction practice. If the activities of building 
sustainability assessment are viewed as an integral part of the building process, then a 
sustainability appraisal will inevitably become a part of mainstream project delivery practice. 
7.3.2 Methodological Approaches to Sustainability in Building Assessment 
This thesis has shown that addressing sustainability of a building development requires new 
methodological solutions in building sustainability assessment; that it is not sufficient just to 
expand the scope of considerations addressed by building assessment to include environment, 
social and economic issues. Building sustainability assessment needs to provide a means for 
addressing these three interwoven realities of a building development by recognising the 
integration and interdependencies of sustainability considerations. 
Although the current technical capacity to measure sustainability is still limited, for instance, in 
terms of the availability of sustainability indicators, the conceptual ability to address 
sustainability of building developments needs to be continuously' stimulated. This means that 
the quest for advancing the effectiveness of building sustainability assessment cannot be 
discouraged by the existing technical challenges; By proposing new methodological 
approaches to building sustainability assessment, the context in which sustainability 
considerations are addressed can be significantly enriched. This can certainly amplify the 
value-adding aspects of the assessment process in appraising the sustainability of a building 
development. 
The third fundamental principle of sustainable development that refers to the protection of the 
carrying capacity of the natural environment remains difficult to operationalise in any 
sustainability assessment. However, building sustainability assessment needs to promote a 
range of concepts that help to address t~is principle (e.g. the environmental utilisation space or 
the ecological footprint). This requires retaining certain degree of flexibility in the assessment 
methodology, in that an assessment method should offer a platform for stakeholder learning 
and debate, and a possibility to select or develop appropriate indicators for the assessment 
process. If a building sustainability assessment method is based on a fixed framework of 
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assessment issues, the ability to introduce different sustainability-related concepts and 
customise the assessment process is highly limited. Hence, the recommendation to adopt a 
scoping procedure, as illustrated on the example of the model proposed in this thesis. 
This research has also indicated that another methodological aspect that should be further 
debated by practitioners and other users of building sustainability assessment methods is a 
potential need to redesign an assessment framework. Established sustainable building 
assessment systems are based on three pillars of sustainable . development, namely, 
environmental, social and economic. However, the classification of assessment issues into one 
ofthese categories can sometimes be problematic (e.g. some issues cannot be treated strictly 
as social or economic). An alternative approach to redesigning the assessment framework 
could be to select components that represent significant normative aspects of building 
sustainability assessment. This could be achieved by focusing on desired assessment end-
points, for instance performance excellence, process enhancement, stakeholder satisfaction 
and environmental sensitivity. Arguably, ensuring that the building sustainability assessment 
process is based on principles that define sustainability is more important than any literal 
reference to environmental, social and economic dimensions of sustainable development ih the 
I 
assessment framework. A useful starting point would be to reflect upon such principles listed 
by Gibson (2001) (see Section 4.5.3) and on the possibilities to address them in building 
sustainability assessment. 
Furthermore, a debate on sustainability within the built environment and the construction sector 
needs to be enriched by widening the range of concepts discussed by building stakeholders. 
For instance, the Daly Triangle (see Section 2.1.5) can help introduce the consideration of 
different types of capital and the discussion of means versus ends in construction. In addition,· 
it is necessary to begin to specify whether a particular building assessment promotes weak or 
strong sustainability, as this has significant implications for the rationale of decision-making 
during building assessment. 
7.3.3 Enhancing the Building Process through a Building Project Sustainability 
Appraisal 
Building sustainability assessment should not be viewed as an instrument to produce 
sustainable buildin~s. It is rather one of the means for enhancing the quality of decision-making 
and processes within the building project by incorporating the philosophy of sustainable 
development. As sustainability is a dynamic reality, building sustainability assessment can be 
perceived as a way to facilitate and document the process and efforts undertaken by building 
stakeholders to harvest the benefits and respond to the challenges posed by sustainability in 
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the context of a particular building development. This was seen as a yet another fundamental 
requirement of any building sustainability assessment method by South African built 
environment practitioners. 
Hence, it is crucial to ensure that the application of building sustainability assessment is not 
only a once-off situation. Instead, building sustainability assessment should be an integral part 
of the building process and provide mechanisms for continuous improvement even during a 
building's operation, as the contextual factors (e.g. stakeholder needs or availability of 
resources), technical ability and available knowledge change in time. Consequently, building 
stakeholders should engage in a debate about the potential roles of· building sustainability 
assessment and its integration with other available instruments that help foster sustainability of 
building developments and the construction sector in general. 
This thesis has indicated that building sustainability assessment can provide a range of 
services to building stakeholders depending on an application situation (i.e. whether it is used 
to appraise the building project or for a building's performance audit) and an emphasis on 
specific outcomes (e.g. broader stakeholder participation in the building process and/or more 
effective knowledge transfer between project participants). It is apparent that building 
sustainability assessment cannot be concerned only with building design features and the 
choice of construction techniques or materials, but also with social and technical processes 
that produce buildings. The principal role of building sustainability assessment is changing from 
that of offering a technical aid in a project appraisal towards the one of offering a management 
aid in the building process. In this way, building sustainability assessment becomes a means to 
provide space for reflection upon the priorities in decision-making and methods used in 
construction. 
Building sustainability assessment should be therefore geared towards proactive improvement 
and enhancement of a building development with regard to the building process and its 
product. This approach supports a conviction of the author that sustainability thinking should 
ultimately be embedded in mainstream building management activities. Building sustainability 
assessment is not an end in itself. It is a means towards achieving better quality of the built 
environment, harmonious relationship between the built and natural environments and a 
sustainable society. 
7 .4 DIRECTIONS FOR FUTURE RESEARCH 
Due to the novelty of research presented in this thesis, which aims to enhance the practice of 
building assessment in fostering sustainable development, a number of themes and directions 
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for further investigation have emerged. Some of the key issues that present vital extensions of 
this particular research are discussed in the following paragraphs. 
The next step in developing the model for building sustainability assessment would be to 
operationalise the conceptual model outlined in this thesis, so that it can be empirically tested 
and . validated against real projects. Operationalisation would involve creating a structural 
framework for building assessment, including assessment components, criteria and, possibly, 
sub-criteria. In addition, emphasis should be placed oh the search for, and the development of, 
sustainability indicators that could be used by stakeholders to populate the framework. Such 
indicators differ from traditional metrics in that they are based on the reference to a threshold of 
irreversible change or to time-frames and/or spatial dimension. Another indispensable feature 
of the model that needs to be developed is its graphical interface supported by appropriate 
software. This would not only facilitate the communication of information and assessment 
results to stakeholders but also the capturing of assessment data and the monitoring of 
progress. Consequently, the operationalisatidn of the model would also require establishing an 
electronic database which would support an information management system and, hence, help 
create a · shared Legacy Archive for the building project and building assessment. The 
information management system could be supported by existing decision-support software or 
other appropriate computer-based tools used in project management. The applicability of 
computer software to the needs of building assessment and its integration with building 
project's activities requires further investigation. 
The model's operationalisation also comprises the establishment of procedures that would 
guide building stakeholders through building assessment, and at the same time ensure quality 
control over the assessment process. Such procedures are especially important for a scoping 
stage of building assessment so that ambiguity and vagueness can be avoided. Stakeholders 
should be assisted during activities when consensus is built regarding the establishment of 
shared values and vision, identification of significant assessment issues, and the selection of 
appropriate indicators and targets for the assessment. Procedures should be provided not only 
for problem-definition and reshaping during scoping, but also for subsequent stages of building 
assessment in order to ascertain the model's.problem-solving capacity. Apart from procedures 
and guidelines for building sustainability assessment, it is also necessary to consider the need 
for a project champion, who would facilitate stakeholder participation in the asse~sment 
process and coordinate the assessment-related activities. This role should be ideally played by 
the project manager. However, an external specialist needs to .be invited if there is insufficient 
internal expertise on sustainability issues in the project management team. 
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Another important issue that has emerged out of this research and deserves deeper 
investigation is the need to pursue an integrated approach in building sustainability 
assessment. It is therefore necessary to seek for measures that allow an effective integration 
of sustainability-based principles and concepts into the building assessment process and· 
framework. In addition, an interesting extension of this research would be the exploration of the 
implications of weak and strong sustainability paradigms for building sustainability assessment, 
and what measures can facilitate an effective and consistent implementation of the chosen 
approach. It is also worth investigating whether any alternative categorisation of assessment 
issues (i.e. instead of environmental, social and economic) would have any influence over 
stakeholders' perceptions regarding the desirability of building assessment and its value-
adding function to building developments. 
An equally important extension of the research presented in this thesis would be to seek 
opportunities to align observations and insights from building sustainability assessment with 
· other trends that are emerging in construction. For instance, these may include the 
implementation of the process view, design management, value management or stakeholder 
management, among others. Building sustainability assessment will only become mainstream 
when aligned with, and absorbed by, other trends and activities in construction. Consequently, 
further research could focus on how to shape and reinforce project culture with the use .of 
appropriate tools (including building assessment) and management strategies to advance the 
sustainability of construction projects. The need for such research has been also identified by 
others (e.g. Bartlett and Guthrie, 2005). 
7.5 THE ACHIEVEMENT OF THE RESEARCH AIM AND OBJECTIVES 
This thesis has contributed to the theory of practice in the field of building assessment by 
proposing measures to enhance the effectiveness of building . assessment in promoting 
sustainability in construction. This was achieved by developing the functional specification for 
the building sustainability assessment model for the South African built environment. However, 
as the research has addressed the issues of building assessment practice that are relatively 
general in nature, the conclusions and recommendations proposed in this thesis relate to more 
than the South African context in that they are more universal and far wider reaching. 
T_he research proposition, which stated that Environmental Assessment and the Process 
Protocol can provide significant insights and valuable lessons for improving the practice of 
building assessment and promoting broader stakeholder involvement, proves to be valid. 
Undoubtedly, these two sources of expertise have helped push the frontiers of sustainability 
thinking in the context of building assessment. The need to effectively incorporate the 
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principles of sustainable development in the frameworks and methodologies of building 
sustainability assessment systems, which was postulated as another research proposition, has 
. been identified as an urgent priority. 
Moreover, this research· has indicated that addressing the practice of building sustainability 
assessment might have even a greater overall impact on the construction industry, in terms of 
infusing the agenda of sustainability, than developing or refining yet another building 
sustainability assessment method for South Africa. It is argued that the effectiveness and 
relevance of building assessment can be advanced by aligning its methodology with the 
building process, as illustrated in this thesis using the model. Hence, the third proposition 
stated in the beginning of this thesis is also upheld. Integration of building assessment with the 
building process has not only allowed for the development of use scenarios for the model, thus 
making it responsive to the context of its application, but has also revealed new roles that 
building sustainability assessment can play in fostering sustainability in construction. These 
roles, presented as key functionalities of the model, include integration, transparency and 
accessibility, and collaborative learning. 
An important conclusion that emerges out ot this· research is that building sustainability 
assessment methods can facilitate the transition towards sustainable lifestyles among building 
stakeholders, which involves changes in behaviour and culture. This can be achieved if 
building stakeholders are proactively involved in building sustainability assessment, so that 
they can individually assimilate the values of sustainability promoted and created during the 
process. Broadened stakeholder participation in building assessment and construction projects 
is especially vital in South Africa, as it allows for individual empowerment and contributes to the 
creation and transfer of knowledge within the sector. 
The issue of knowledge generation and transfer regarding sustainable construction forms a 
strategic component of an African Plan for Action - the product of a regional Sustainable 
Building Conference that took place in Stellenbosch in September 2004, which gathered 134 
delegates from 21 African countries (du Plessis, 2005). It emerged out of the conference that 
there was a need for mechanisms to evaluate and monitor construction projects that promote 
the ideals of sustainable development. The results of evaluation and monitoring should be 
captured to provide basis for the generation of new knowledge. However, "for knowledge to be 
of value", it needs to be shared by stakeholders through the processes of actiJe learning, 
collaboration and wider dissemination (ibid.:411 ). The findings, conclusions and 
recommendations of this thesis respond directly to the needs identified by the participants of 
the African conference. 
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APPENDIX A 
INFORMATION ON THE VALIDATION WORKSHOP 
Date: 25 October 2005 
. Time: 13.00 - 16.00 
Place: Postgraduate Seminar Room, Department of Construction Economics and 
Management, University of Cape Town (UCT) 
List of participants: 
Gita Gaven - an architect specialising in sustainable design and a partner at ARG Design in 
Cape Town; Email: gita@argdesign.co.za, Tel.: +27 (0)21 488 2666 
· Sandy Rippon - a self-employed architect who co-operates with the Environmental Evaluation 
Unit at the Department of Environmental and Geographical Sciences, UCT; Email: 
rippon@enviro.uct.ac.za, Tel.: +27 (0)21 650 2879 
Garth Blassipoles of KFD Wilkinson - a civil engineer who specialises in infrastructure projects 
(e.g. the new Domestic Departures Terminal at the Cape Town International Airport), a director 
of KFD Wilkinson Consulting Engineers; Email: kfdw@iafrica.com, Tel.: +27 (0)21 4251610 
Wayne van de Vent - a director of Futuregrowth Asset Management and a head of Property 
Team in Cape Town; Email: wayne@futuregrowth.co.za, Tel.: +27 (0)21 659 5430 
Dr. Richard Hill - a lecturer at the Department of Environmental and Geographical Sciences, 
UCT; Email: hill@enviro.uct.ac.za, Tel.: +27 (0)21 650 2786 
Workshop coordinator: Dr. David Root - a senior lecturer at the Department of 
Construction Economics and Management, UCT; 
droot@eng.uct.ac.za, Tel.: +27 (0)21 650 4456 
Workshop Agenda: 
13.00- 13.30: Light lunch 
13.30- 14. 00: PowerPoint presentation by Dr. David Root (refer to Appendix B) 
14.00- 16.00: Discussion 
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APPENDIX B 
POWERPOINT PRESENTATION FOR THE VALIDATION WORKSHOP 
A Model for Assessing Building 
Sustainability 
Validation Workshop 
251h October 2005 
Dr Dave Root and Ms Ewellna Kaatz 
UCT - O.patment of COnrtnlcdon Economle1 Q """•gernent · 
Objective of the Workshop 
• Functional Specification 
• Focus on the function/performance 
related aspects 
• Scenarios for the model's use 
• Potential users of the model 
• Not looking at the operationalisation of 
the model 
UCT - OClpartment of Construdlon Economla • Manaoement 
Workshop Questions (2) 
• Would an assessment tool developed on 
these principles be likely to foster 
sustainability within the construction and 
property sectors? 
• What aspects of building assessment are 
crucial in the South African context? 
• Does the model satisfactorily 
accommodate the iterative nature of many 
design and management activities? 
UCT - Department of COnrtnlctkln £conom1CI Ir Maneg1tmf!nt 
-----.,------
Objective of the Workshop 
Present a building sustainability assessment 
model to industry practitioners 
Validation of: 
The assumptions used in the model's 
development 
The logic of reasoning In the model 
Relevance and applicability .of selected 
principles and concepts 
Potential effectiveness in producing desired 
outputs and outcomes 
ucr- O.p11rtmut ot con1trucllon economle& & Man99'!mcnt 
-·----- -··---· - --- ~ 
Workshop Questions (.1) 
• Are the three use scenarios recognisable 
to practitioners? 
Can the value of the model as a building 
process enhancement tool be easily 
recognised? 
• Are the primary roles of the model 
(integration, transparency and 
accessibility, collaborative learning) 
reasonable? 
ucr - Department of Construction Economia & Management 
Specifying a Building Sustainability· 
Assessment Model 
• Lessons gained from 
• Existing building assessment tools (BREEAM, 
LEED, GBTool, SPeAR and SBAT), 
• Environmental Assessment 
• Process Protocol 
• Identification of key outcomes 
• Outcomes psed as main functions of the. 
model \ 
UCT - Dt:partm.nt of CDnstrudlon Etonomlc& a. Manaoamitnt 
265 
Key Outcomes Identified 
• Integration - of SD principles, stakeholder 
values and perspectives 
• Transparency & Accessibility- open 
participation and communication 
competence 
• Collaborative Lea,:ning - active 
involvement and knowledge transfer 
UCT - Dep.artmcnt of Conatnu:Hon Econ om let & Manavemt1nt 
Transparency & Accessibility 
• Incorporation of the process view of 
building/Infrastructure provision (Process 
Protocol) · 
• Transparency In the co-ordination of activities and 
allocation of responsibilities throughout the 
assessment process 
• Identification of decision-points and Information 
needs (timing, format, content and source) 
Use of process mapping to integrate the 
assessment with the project delivery process 
UCT - Departmt:nt of COnt'b'Uction E~nomla & M•nncemont 
-~~ ... - ,-~ ----------.. --·-.. . -·. 
Transparency & Accessibility 
• Elimination of potential barriers to 
participation - e.g., language barriers, 
knowledge gaps, sequential involvement in 
the process 
Use of visual aids to communicate assessment 
results 
Development of communication strategy and 
information management system 
UCT - Deputment of Construction [conomk:t ll M11nagemcnt 
Use Scenarios 
• Scenario 1: Development of project 
proposal 
• Scenario 2: Project sustainability appraisal 
• Scenario 3: Building performance audit 
• Project may embody more than one 
scenario 
• Generic framework of the model 
customised to suit each application 
scenario 
UCT- Department of Construction Economics & Man.;ement 
Integration 
• Principles of.sustain"ble development 
explicitly integrated with project goals.and 
objectives 
• e.g. inter- and. intra-generational equity 
• Integration of sustainability conditions into 
the problem definition & solution 
• e.g. context, quality, self-sufficiency; 
regeneration, adaptability 
UCT - Department of Conrtntction Economics & MAna;emeat 
Process Protocol 
......_ -~- _J 
~ I 
l="'~~~L~-:-r. 
-· ----------'·--- -- - - ~~· UCT - Department of Conltnu:tlon Economla & M1n1gem_ent 
. ____ ... _. __ .,_ -----.:...~ 
<;:ollaborative Learning 
• Model.as an educational medium for all 
stakeholders involved . 
Mutual development of a project vision and values· 
Mutual development of terms of reference for the 
assessment process · 
• Scoping to facilitate problem-definition and 
problem-solving. 
Integrated design 
ucr .- Department of Conl1nldlon Ec:onoi:nlu & M1nagemen.~ 
Use Scenarios 
UCT - Dcp_ertmcnt or Cattab'uctlon Econo"'!a. & Management 
- ~-----1 
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Generic Representation of the Model (1/2) 
.. ~ ... -,. ....... _.. 
___ .,,....._ 
CetocfHII• .. 
... _..... _ 
·==-
~---
eo---..... 
. _Ila_ .. ....._ 
..__I_ .... _ 
. __ , .. ,......._ 
. ,_._.,...... ... -
-
UCT - OepartfflC!nl or C:ot1sttuctlon Econ om la & M111agtimfflt 
S.cenario 1: Development of a Building 
Project Proposal 
• Opportunity to integrate socio-economic and 
biophysical objectives with strategic project goals 
• Project vision based on SD principles and 
reflected in the business case and project brief 
Scoping: problem-definition & problem-solving 
• Proposal grounded in the existing socio· 
economic context should respond to stakeholder 
neede and aim to enhance the natural 
environment 
• Applicable to new and existing facilities 
UCT- Department of Con1b'udlon Economla & Manaoement 
Scenario 2: Building Project 
Sustainability Appraisal 
• Model to be Introduced Into the domain of project 
management · 
• Social and technical processes.treated as 
complementary 
• To check If sustainability objectives have been met 
and SO principles incorporated in the building 
process 
• Process Protocol as a generic representation of a 
building. project 
UCT - ~artment or Conrtruct!on Economic, t. Man1;ement 
- ---
-·---
·-- r --~-~~
--
Scenario 3: Building Performance 
Audit 
• Evaluation of building/infrastructure 
performance concerned with the quality of. 
services and a building'.s impact and 
interaction with surroundings 
NB examination ~f existing c~ntext and 
determination of desired building 
performance in a goal-orientated manner 
• Refinement of the assessment framework 
for the planning of building refurbishment 
UCT - Department or Construd:lon Economics • Mana;emont 
--~--------· . --~------~--- -~--·' 
Generic Representation of the Model (2/2)) 
Scenario 2: Building Project 
Sustainability .Appraisal 
• Building project sustainability appraisal - a 
dynamic evaluation and facilltatiori of activities 
ihat comprise a building project 
• Assessment to correspond with and facilitate 
project decision-making (concerned with problem 
definition and co-production of problem solution) 
• Localisation of the model within the building 
process. (I.e. its adaptation into the project context) 
UCT - Depart'!'.ent ,of constnactlon Eoonomle1 &. Man~ement 
~---- --- ' ·--
- ·---~- ' 
Scenario 2: Building Project 
Sustainability Appraisal 
• Possible redesign of a traditional SD 
assessment framework (i.e. social, 
economic and en.vironmental components) 
to reflect pro-active and effect-orientated 
character of appraisal 
• Graphical illustration of progress in 
achieving SD objectives at subsequent 
.stages of the building project cycle 
ucr- Otpartment of tort1tructlon Econorttlcs & Maneoement 
Scenario 3: Building Performance 
Audit 
• Difficulty in comparing total performance 
.with that of other buildings (context-
dependent) · · 
• Possibility of benchmarking performance 
in specific areas (e.g. energy use or water 
consumption) 
• lncorporatioff of. sustainability thinking into. 
·the problem-solving 
UCT - Department of con1tnu:tfon £eon om la & Manaoe.m~t 
- i 
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Model's User Personas 
• Model's successful application directly 
related to users' satisfaction wltf:1 the 
assessment process and its outcomes 
• Discussion of anticipated patterns of 
users' Interactions with the model 
• Identification of potential benefits, 
responsibilities, difficulties and challenges 
UCT - Department Of Con:rtruction E(Oflomlc:& & Managt?meht 
Benefits 
• Immense opportunities for collaborative 
learning 
• Improved communication between project 
stakeholders· 
• Better understanding of sustainability 
considerations and deepened commitment 
to project vision 
UCT - Department of Conltntc:tlon Econ om la a. Management 
Concluding Remarks 
• A 'too/ for thinking' (Gann et al., 2003) 
• Building assessment not perceived as an 
additional activity or phase in. the building 
process but infused into project 
management 
• Use of process maps to represent the 
model and facilitate the discussion of Its 
functionality 
• Emphasis shifts from building assessment 
to building enhancement 
ucr - D•pertment of Construction £crmo'!lla & runiocment 
Workshop Questions (2) 
• Would an assessment tool developed on 
these principles be likely.to foster 
sustainability within the construction and 
property sectors? 
• What aspects of building assessment are 
crucial in the South African context? 
Does the model satisfactorily 
accommodate the iterative nature of many 
design and management activities? 
UCT ... D•pertment of Conrtnlction Economics l!l Management 
-------
-------
-------
---
Model's User Personas 
• Building cllent(s) and end-user(s) 
• Planning an.d design team 
• Implementation team 
• Facility manager(s) and operator(s) 
·• Project management team 
• Other interested and affected parties 
UCT- Department or Construction ~omla & Management 
Challenges 
• Necessity to overcome language barriers, 
knowledge gaps and cultural differences 
• Conflict-avoidance mechanisms - esp. 
during the establishment of project values 
and the prioritisation of sustainability 
issues 
• Need for individual/team research 
ucr- Department of Con1tn1ctlon Economle1 &. Manaoement-
Workshop Questions (1) 
Are the three use scenarios recognisable 
to practitioners? 
Can the value of the model as a building 
process enhancement tool be easily 
recognised? 
Are the primary roles of the model 
(integration, transparency and 
accessibility, and collaborative learning) 
reasonable? 
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APPENDIXC 
THE FRAMEWORK OF SUSTAINABLE ISSUES AND ACTIVITIES OF A CONSTRUCTION 
PROJECT BASED ON DOOYEEWERD'S MODALITIES 
Source: Zainul-Abidin, N., Khalfan, M.M.A. and Kashyap, M., (2003), pp. 94-100. 
Modality 
1. Numerical 
2. Spatial 
Sustainability activities within Process Protocol phases 
Land use 
- Selection of area for development 
- Quantity of earth extraction (cut and fill) 
Quantity of materials 
- Avoid wastage of materials 
- Proportion of natural resources with reuse / salvage materials 
- Accurate calculation of quantity in BQ 
- Quantity of materials (in stock, delivery, on order) 
Energy consumption 
- Number of building services required, number of windows, etc. 
Workers welfare 
- Number of equipment/ facilities required for employees (company car, 
mobile phone, computers, etc.) 
Form and space 
- Calculation of gross floor area (GFA), circulation area, height of 
building, number of floors, size of landscape, number of building 
services required, etc. 
- Accurate measurement in the design 
Whole life cost 
- Calculation of life cost for materials and building 
- Calculation / estimation of cost throughout the project 
Management and control 
- Time allocated for each activity 
- Calculation for cash flow, payments, etc. 
- Number of work packages 
Employment I Skill base 
- Number of consultants / designers appointed 
- Number of contractors / sub-contractors / suppliers 
Viability of the project 
- Estimation of potential profits 
- Estimation of benefits and costs of the project 
Location I Land use 
- Study site topography, area for development and landscape area 
- Identify potential for future or extended development at the surrounding 
area 
Form and space 
- Schematic design (size, shape and space) 
- Consider space when deciding the gross floor area, circulation area 
and landscape area 
- Planning on parking spaces 
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2. Spatial Management and control (site) 
(cont.) - Space allocation on site for storage of material, plant and equipment; 
- Loading and unloading of equipment and materials, utilities, lorries, etc. 
3. Kinematics Location 
- Availability of public transport nearby 
- Travel distance to site (by workers, users) 
- Distance to nearby services or facilities (restaurants, shops, petrol) 
-
Easy access to site (does it require temporary access?) 
Transportation and movement 
- Distance, routes and means for materials delivery 
- Transportation for people at and to site 
- Travel plan to avoid traffic congestion 
- Arrangement on site to ease movement within the site compound 
- Promote car shari,ng 
User comfort and satisfaction 
-
Ease of movement inside building (install services such as lift and 
escalators, spacious circulation area) 
- Good ventilation (air movement) 
Accessibility 
- Accessibility to building (entrance, transporting equipment, etc.) 
-
Access for disabled people 
Employment 
- Select local contractors and suppliers (shorter travel distance) 
4. Physical Location I Land use 
- Conduct site investigation (study topography, landscape, water course, 
soil, etc.) 
Material I Energy consumption 
- Reduce consumption of natural materials and more on recycled 
materials 
- Choose low-embodied energy materials 
Pollution control 
- Avoid pollution to water, air and ground 
Waste hierarchy 
-
Effective handling, transporting and storing of material to avoid damage 
- Avoid over-purchase 
- Ensure waste material and products are capable of being recycled and 
used by others 
Ecology and biodiversity 
- Make use of natural beauty and resources (e.g. trees for shading and 
cooling effect) 
- Produce design which can blend well with its surrounding 
Heritage and amenity 
- Preserving heritage and cultural value 
- Optimal use of existing buildings (avoid total demolition, refurbish and 
maintain good structure) 
-
Study local amenity 
- Produce quality structure 
Effective management and control 
- Optimum use of all sources of capital (natural, human, financial, social 
and manufactured) 
- Produce quality structures 
5. Biological Land use 
- Avoid greenfield sites and promote the development of brownfield sites 
Materials 
- Avoid hazardous materials 
- Encourage the use of sustainable materials 
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5. Biological Pollution control I Waste minimisation I Transportation 
(cont.) - Avoid contamination to ground and water 
-
Minimise pollution to air 
- Protect environment by reducing waste 
- Shorter travel distance to reduce air pollution 
Ecology 
- Protect natural habitat, ecosystem and natural areas 
- Preserve natural beauty 
Health and safety I Workers' welfare 
- Activate health and safety procedures 
- Provide safety equipment to workers 
- Impose health and safety regulations 
User comfort 
- Design for healthy indoor environment 
- Incorporate safety aspects in design 
Legislation compliance 
- Comply with all environmentally related legislations 
6. Sensitive Material selection and energy consumption 
- Design for healthy indoor environment 
- Select materials from sustainable source and aim to reduce energy 
consumption (sensitive to natural source) 
Pollution control 
- Take action to reduce pollution caused by the construction activities 
Ecology and biodiversity I Heritage and amenity 
- Sensitive about natural habitat, heritage site, etc. 
User comfort I Satisfaction 
- Design user-friendly structures and for the needs of the disabled 
- Promote healthy indoor environment (avoid hazardous materials and 
equipment, good ventilation, regular cleaning and maintenance, etc.) 
- Be aware of special requirements of the building (e.g. effective noise 
barrier, allocation of large equipment) 
Workers' welfare I Learning opportunity 
- Provide training and workshops to improve knowledge and productivity 
- Improve workers' benefits 
- Provide technology and facilities to speed up work and improve 
efficiency 
-
Provision of safety equipment 
Community welfare 
- Minimal disruption to local community (noise, dust and traffic) 
Aesthetic I Visual 
- Produce structure which have positive visual impact and bring harmony 
to its surrounding 
Effective management and control . 
- Managing project in best possible way (make decision after careful 
consideration, choose best procurement route, appoint the most 
suitable consultants and contractors, choose best design, etc.) 
Viability I Social benefit I Business enhancement 
- Satisfying the needs of client 
- Satisfying the needs of society 
- Increase the value ofproject outcome (high quality, value for moner) 
7. Analytic Land utilisation 
- Collection of data from site investigation 
- Study previous use of the site 
- Analysis of land contamination (if any) 
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7. Analytic Materials 
(cont.) - Analysis of the best / most suitable / alternative materials to be used in 
the project 
- Consideration of life cycle cost for the materials 
Employment 
- Evaluation of background and experience of consultants / contractors 
before employment (especially experience with "sustainable" projects) 
Effective management and ~ontrol 
- Make use of various tools and techniques to analyse, assess and 
evaluate performance or options 
- Make decisions after·thorough ·evaluation 
-
Continuously control and manage the project progress and cost 
- Collect data from feasibility study, environmental assessment, life cycle 
costs, risk and value analysis, etc. 
8. Historical Workers' /earning opportunity 
- Opportunity to gain knowledge on riew technology 
- Improving skills through training and workshops 
Employment I Skill base 
- Disseminate knowledge and creativity in design (i.e. how to make use 
of natural resources (wind, trees, solar) optimally) 
- Use previous experience and relationships to handle the project 
-
Experience with sustainable project is an advantage 
Effective management and control 
- Use previous data / projects as reference 
- Use of technology to improve and speed up project process 
9. Communi- Form and space 
cative - Design should have distinctive features which inform the viewers of the 
building function 
Communication and information circulation 
- Use communication technology to bring people together and to 
circulate information 
- Documents and record keeping to store information for future reference 
- Put barrier around project site to acknowledge outsiders to keep out 
from the site which is normally dangerous 
- Put up signboard and safety signs to warn them of any danger 
Social and authority involvement 
- Appoint public relation officers to represent and communicate with the 
public on behalf of the developers 
- Liaison with authority in gaining approval 
10. Social Social involvement 
- Interact with the local community to gain co-operation throughout the 
project 
- Maintain good relationships with local community 
Management and control I Communication 
- Bring people together and work as a team 
- Maintain effective communication and good relationship among project 
participants 
Social benefit I Viability 
- Produce buildings that bring benefits to society and clients and which 
can attract the buyers ~ 
Legislation compliance 
- Maintain good relationship with authorities 
-
11. Economic Location 
- Choose strateaic location for develooment 
272 
11. Economic Materials 
(cont.) - Avoid wastage of material (reduce project cost) 
I - Sell or re-use material wastes 
User comfort 
- Design for healthy indoor environment to attract buyers and customers 
- Improve value by improving quality and functions 
Workers' welfare and learning opportunity 
- Attend training to increase productivity/ workmanship among workers 
Whole life cost 
- Design with the aim to reduce maintenance/ operating cost 
Employment I Skills base 
' . 
- Evaluate background and financial stability of consultants and 
contractors before being appointed to avoid any difficulties at later 
stage 
Management and control 
- Maintain good and quality workmanship (reduce damage and 
maintenance cost) 
-
Adopt effective site management 
-
Adopt effective management and control to ensure smooth running of 
the project process 
Viability 
-
Investigate market to ensure profitability or investment return 
-
Design aesthetically pleasing structures to attract buyers and 
customers 
Social benefit I Cost 
- Proceed with development which can benefit the society i.e. which 
improves service in that area, can create more jobs, etc. 
Competitive effect I Business enhancement 
-
Produce high quality, sustainable, state of the art buildings or 
structures to improve image of the industry and to enhance business 
opportunity for future projects 
Legislation compliance 
-
Avoid legal costs and delay by complying to all related regulations 
12. Aesthetic User comfort I Satisfaction 
- Positive internal design which makes the users feel comfortable and 
harmony 
Form and space 
- Careful selection of colours, form, layout and distribution of the building 
Aesthetic I Visual 
- Produce buildings which can bring positive visual impact to society and 
-
surrounding amenity 
Produce building Which can attract peoples (buyers, investors, 
customers) 
13. Juridical Workers' welfare I Health and safety I Social welfare 
- Responsibility to protect workers (safety equipment, training, insurance, 
inspection of plant and machinery) 
-
Responsibility to protect public from any harm from the site 
Employment (appointment of consultants I contractors) 
- Awarding contract through contract documents which describe the 
rights and responsibilities of the signing parties 
Legislation compliance ~ 
- Be aware of all related legislation and comply with it 
- Sell or re-use waste material 
-
Appoint legal advisors 
- Compliance to building guidelines or requirements when designing and 
constructing 
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14. Ethical Workers welfare 
- Treat workers with fairness and equally 
Social welfare 
- Have concern for neighbours (minimise disturbances, protect 
environment, minimise pollution, etc.) 
Employment I Management and control 
-
Conduct project in a professional way (based on code of conduct) 
- Maintain good relationships among participants, authority and 
community 
15. Credal Effective management and control 
- Continuous monitoring .of project progress to keep it on track 
- Ensure that the aim and objectives are achievable 
- Commitment from all the project participants to ensure the success of · 
the project 
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